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Chronic Nonvalvular Cardiac Disease or Chronic 
Myocardial Insufficiency and Its Therapeutic 


Management* 


‘ 


By Henry A. Cruristian, M.D... FPLALCLP., Poston, Mas 


N an adult clinic more patients 


with cardiac disease without valve 


lesions are seen than those with 
valve lesions. Rheumatic fever is the 
largest cause of valvular disease, and 
this is chiefly a disease of childhood 
and early adult life. In children’s 
clinics, apart from congenital heart 
disease, other than rheumatic valvu- 
lar disease of the heart is unusual 
The majority of patients with rheu- 
matic heart disease die within a twen- 
tv vear period of the inception of their 
heart lesion, and they have had _ the 
causative rheumatic fever in childhood. 
The result is a rapidly falling curve 
of incidence of rheumatic heart dis 
ease in hospital admissions in the vears 
following the age of thirty. 
Syphilis almost never causes any 
ther form of heart disease than the 
rtic insufficiency associated — with 
philitic aortitis or aneurysm. ‘This, 
next to rheumatic fever, is the most 
requent cause of valvular disease of 
the heart. The average time between 
sative infection with the spiro 
ietes of syphilis and the evidences of 
irtic disease is between fifteen and 
*Read at the Baltimore Meeting of the 


merican College of Physicians, March 


IO31. 


twenty years. Syphilitic infection 1s, 
as very aptly has been said, an inet- 
dent in the bloom of youth. Certain- 
ly many syphilitic infections do begin 
hefore twenty-five. \fter the aortic 
lesion of syphilis has advanced to the 
stage of causing symptoms, lite on the 
average is considerably under five 
vears. These factors give us a rapid 
ly falling curve of incidence of admis- 
sions to hospitals of patients with 
syphilitic aortic insufficiency following 
the forty year period ot life 

\fter the forty year age level, hos- 
pitals have usually an increasing rather 
than a decreasing rate of admissions 
for cardiac disease, and these patients 
far more often than otherwise have 
neither the valve lesions of rheumatic 
heart disease nor the aortic lesions of 
syphilis. 

\s a result of examination, we know 
that, as a rule, these patients show the 
history and findings indicative of a 
failing circulation, symptoms and 
ns all too familiar for me to but 
den vou with them; the heart with 
rare exceptions is enlarged, as usually 
can be detected by simple physical ex- 
amination, but which in the obese and 
the emphysematous may require xX 


rav observation for its detection; 
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heart sounds and rhythm may be nor- 
mal or abnormal; murmurs may _ be 
lacking, or some sort of a_ systolic 
murmur, ordinarily loudest in the apex 
region, may be heard. 

In the rheumatic group and in the 
syphilitic group of patients with heart 
disease disturbances of valve fune- 
tion play an important part in causing 
cardiac failure. In the rheumatic 
group it is notable that, when symp- 
toms of cardiac failure develop, there 
are in most patients well marked signs 
of mitral stenosis with or without 
auricular fibrillation. In the syphilitic 
group it is very striking how little 
cardiac enlargement there is with aor- 
titis and aneurysm until the aortic 
valve becomes incompetent, and as a 
rule, only after these developments do 
we have evidences of circulatory fail- 
ure. It seems reasonable to speak of 
both these groups as forms of chronic 
valvular cardiac disease. 

In contrast is the striking absence 
of evidence of valve lesion, when one 
examines the heart in a patient of this 
past-forty group who has had neither 
rheumatism nor syphilis. Whether the 
systolic apical murmur is’ prominent 
or not seems to play little part in the 
degree of observed evidences of heart 
failure. Why not then, in contrast, 
speak of these as chronic non-valvu- 
lar cardiac disease ? 

In all three of these groups the cli- 
nician, if he has had opportunity to 
study carefully the patient prior to 
the last day or two of life, can de- 
scribe with very considerable accuracy 
what the post-mortem examination 
will reveal. In few realms of medicine 
come so few surprising revelations by 


the pathologist. The predicted mitral 


stenosis is revealed and other valy 

lesions, notably aortic ones, appear 01 
not, as anticipated in the rheumati 

group; the chief failure in clinical 
diagnosis concerns the tricuspid valve, 
which may show, though rarely, an un 
predicted stenotic lesion. The pre 
dicted aortic lesion with incompetent 
aortic cusps is as expected in the syp! 

ilitic group. In the third group, th 
non-valvular group, is revealed, as 
predicted, the cardiac enlargement 
without other valve lesion than the 
enlarged orifice resulting from dilata 
tion of the ventricles. 

The clinician and the pathologist 
are in accord as to the rheumatic and 
syphilitic etiologies. If there has been 
clinical doubt, and there often is, as 
to the etiology in the third group, the 
pathologist very often fails to clear the 
doubt. Pathological study usually 
confirms the ideas derived by the 
clinician from his examinations of the 
patient during life; quite rarely does 
it add anything of importance to those 
ideas. 

In the first and second groups 
(rheumatic and syphilitic) it seems 
reasonably certain that a disease proc 
ess of known etiology has led to 
organic lesion of the heart valves, and 
that the consequent disturbance in car 
diac function has played a significant 
part in the progressing disease with 
final death of the patient. 

In the third group it seems equally 
certain that there has been no organic 
lesion of the heart valves and_ that 
such failure to function on the part 
of the valves, as has occurred, is pure 
ly secondary to the dilatation of valv« 
orifices resulting from dilatation o! 
cardiac cavities. Careful study of this 
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third group of patients has not shown 
any etiological factor in evidence for 
all of the group, nor has it revealed 
any pathological lesion which consis- 
tently will explain the progressing car- 
diac failure that has led to the patient's 
death. In the gross the heart muscle 
looks strikingly well nourished, is nor- 
mal in color and appears powerful as 
a muscle. I[n some, microscopic exam- 
ination will show various types of de- 
generation of muscle fibres and nuclei, 
but these obviously are of recent ori- 
vin and could have no great influence 
in determining a cardiac failure which 
has increased progressively for months 
or even years. As a rule the muscle 


fibres are larger than normal. At 
times coronary arteries will show con- 
siderable narrowing of the lumen in- 
dicative of a lessened nutritional cir- 
culation, but just as often this 1s not 
present (none or slight in 36.9 per 
cent, moderate in 28.3 per cent and 
marked in 35.1 per cent of 228 hearts 
studied at autopsy).* In some there 
is a diffuse fibrosis, but this definitely 
is unusual, and incidentally such cases 
differ in no wise clinically from those 
without diffuse fibrosis. Focal fi- 
brosis of microscopic proportions 1s 
found more frequently (fibrosis, none 
i slight in 68.6 per cent, moderate in 
2.5 per cent and marked in 8&9 per 
ent of 228 hearts studied at autopsy ). 
'here may be pathological changes in 
the 


slight in 


the small, terminal branches of 


ronary arteries (none or 


{8.2 per cent, moderate in 34.1 percent 


nd marked in 17.7 per cent of 228 


*These statistical studies were made at 
e Peter Bent Brigham Hospital by 
ireene FitzHugh, New England Journal 


Medicine, 


1930, ccill, 201. 


hearts studied at autopsy). Often 
hoth types of sclerosis of vessels are 
lacking. Cellular infiltration, usually 
focal, occurs but is neither extensive 
nor frequent. In a goodly proportion of 
these hearts histological study shows 
no lesion that in its extent of distribu- 
tion conceivably could explain the ob- 
vious fact that the patient has died of 
cardiac failure (50 out of 223 hearts), 
while in many others the pathological 
lesion scarcely seems causative of ob- 
served symptoms. .\ minute knowledge 
of the architecture of the muscle of 
the heart throws no light on how small 
focal lesions could incommode seriously 
the function of the heart muscle. Con- 
ceivably focal lesions might inaugurate 
damaging arrhythmias, but 1f these de- 
velop, they are relatively late in their 
appearance, and often these patients 
ched without ever showing any arrhy- 
thnna. 

Krom the clinical study of these pa- 
tients it is obvious that syphilis plays 
etiological role ; 


no important very 


rarely it may be a cause. Rheumatic 
fever certainly does not cause the dis- 
Focal infection 


turbance. may, at 


times, be a cause, but there is no sat- 
isfactory proof of this. No evidence 
incriminates any other infection. Def- 
endocrinopathies, occa- 


inite except 


sionally thyroid disturbances, are of 
no causative significance. In one-half 
to two-thirds of these patients hyper- 
tension with or without arteriosclero- 
sis and with or without nephritis is or 
has been present. When it exists, it 
certainly would seem to be at least a 
contributory, if not the chief cause, 
and vet there are many unanswerable 
riddles, as we watch the progress of 


cardiac disability in the patient with 
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hypertension. Cases in every way 
identical with those of later life occa- 
sionally are observed at birth and in 
early childhood, so the aging process 
does not serve as a satisfactory cause. 

It is very striking how definite and 
convincing is our knowledge of what 
is going on, and why, in the rheumatic 
and syphilitic group, in contrast to its 
uncertainties and unconvineingness in 
regard to this third, or non-valvular, 
group. 

From what has been said, it is clear 
that, with our ignorance as to etiology 
in this group of non-valvular cardiac 
patients, methods of prevention will 
not be helpful in our management. 
The only cases with any very constant 
accompaniment of anything of possible 
etiologic significance is the hyperten- 
sive group. Assuming that in these 
hypertension is the cause, which may 
not be the case, how little does that 
help so long as we remain in the pres- 
ent state of uncertainty as to methods 
of controlling hypertension. We can 
lessen added stresses and strains but 
do little more than this. In those def- 
initely of thyroid origin, the plan of 
treatment is directed to restoration of 
thyroid function to a normal level and 
that is not difficult. Definite foci of 
infection should be eliminated when- 
ever possible; even if not etiologically 
important in the cardiac lesion, it ts 
helpful to the patients’ general condi- 
tion to eradicate them.  Indiscrimi- 
nate removal of tonsils and_ teeth, 
drainage of sinuses, ete., because they 


might be foci of infection, is reprehen- 
sible, though a frequent practice, as 
judged from what has happened in 
patients that | subsequently see. Ex- 
cesses in food and drink are to be 


avoided ; many vagaries of diet are ac 
vised by food faddists which run from 
nothing but grapes to almost nothin 
but sunkist oranges through pure! 
vegetarian, largely meat, fat-poor, salt 
poor, vitamin-rich, sugar-poor, cat 
bohydrate-rich, and only milk and 
largely nut diets with the expectanc 
that soon some one will exploit a blub 
ber diet which seems consistent only 
with life in the arctic or antarctic re 
gion, all of which dietary regimes 
seem to succeed in ratio to the psy 
chological influence of the advisor and 
the psychopathic complex of the ad- 
visee. Excesses of weight should be 
reduced very gradually by food re 
strictions alone; one pound per week 
is my advised rate for the ambulatory 
patient. 

A readjustment of mental and phys 
ical activities in accordance with cir 
culatory disability helps much = with 
these patients, whether they show lit- 
tle or much evidence of circulatory 
malfunction. When symptoms de 
velop, rest with digitalis should be in 
stituted and then a gradual return to 
a modified amount of activity. In 
creasingly I advise these patients to 
take continuously a daily dosage of 
digitalis, for most patients the equiva- 
lent in digitalis value of 0.1 gram ot 
powdered leaves; the preparation ol 
digitalis used seems to me to be im 
material provided it is an_ efficient 
preparation. Some patients will not 
tolerate 0.1 gram per day; they should 
have less in accord with their de 
termined tolerance. | believe patients, 
who have had only the slightest evi 
dences of cardiac inefficiency, profit 
from such continued digitalis ingestion 
There seems some sound evidence fo! 
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the belief that digitalis dosage might 
ell be 


largement is detected, even though no 


le 


commenced when cardiac en- 
symptoms of cardiac insufficiency have 
The that 


talis is useful only in the presence of 


vet appeared. belief digi- 
auricular fibrillation seems still to per- 
sist, though there is much very strik- 
ing clinical evidence against it, es- 
pecially strong for this particular group 
of patients. 

Terminology for this group of pa- 
tients is confused. Chronic non-valvu- 


lar cardiac disease seems to me a good 


term. Chronic myocardial insufficien- 
cy is not unsatisfactory. Chronic myo 
carditis, too, would be satisfactory, if 
one will admit that it does not connote 
inflammation of the myocardium, but 
long usage renders that difficult. Any 


f these terms can be modified by add 


ing an adjective descriptive of the 
cause, when known, such as hyperten 


sive, hyperthy roid, ete. On the basis 


of present knowledge I prefer chronic 


non-valvular cardiac disease, if one 


speaks of the other groups as cases of 


chronic valvular cardiac disease. 
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Circulatory Adjustments in Heart Disease: 
A Concept of Circulatory Failure*? 


By Soma Weiss, M.D., FLALC.P., Poston, Mass. 


NTENSIVE: clinical and experi- 

mental studies of the heart and cir- 

culation during the past quarter 
century have shed considerable light on 
problems of the cardiovascular system. 
The accumulated facts, however, are 
of less aid in understanding the clini- 
cal picture of cardiac and circulatory 
diseases than one would expect. Dis- 
coveries with the galvanometer have 
revealed in detail the mechanism of 
various disturbances in the conduction 
of nerve impulses and in the excita- 
bility of the myocardium.  Correla- 
tions between the clinical behavior of 
the patient and the electrocardiographic 
findings have made the clinical diag- 
nosis of cardiac pathology more ac- 
curate than before; but, on the other 
hand, have disclosed little concerning 
the efficiency of the heart. ‘The elec- 
trocardiogram is not a direct measure 
of the state of the circulation. .\ pa- 
tient with auricular fibrillation, diag- 
nosed as “pulsus irregularis perpetu- 
us” during the Spanish-American War, 





*From the ‘Thorndike Memorial Lab- 
oratory, Second and Fourth Medical Ser- 
vices (Harvard) of the Boston City Hos- 
pital, and the Department of Medicine, 
Harvard Medical School, Boston, Mass. 
Read at the Baltimore Meeting of the 
American College of Physicians, March 


24, 1931. 
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is still at hard daily physical work. 
Another patient, showing a_ similar 
electrocardiogram, is dying with con 
gestive failure of the circulation. Re 
cently we observed a patient who main 
tained a fairly efficient circulation with 
ventricular tachycardia for thirty-five 
days and then reverted to normal sinus 
rhythm. 

A majority of the symptoms and 
signs of the patient with cardiovascu 
lar disease depend rather on the state 
of the circulation than on the heart. 
Knowledge of the conditions underly 
ing the clinical picture of circulatory 
failure is still exceedingly meager. We 
have no satisfactory explanation of 
why one patient develops an early hy 
drothorax, while another dies of mas 
sive peripheral edema with no_ trace 
of fluid in the pleural cavity. The in 
terpretations of the correlation of the 
clinical manifestations of heart dis 
ease are but empirical and often con 
fusing. 

It is not surprising that progress in 
this branch of medicine has lagged be 
hind, for the factors which determine 
the clinical picture of circulatory fail 
ure are numerous and variable. The) 
may be present in many different com 
binations. Compensatory factors fre 


quently counteract and thus obscur 
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unfavorable changes. Furthermore, 
not only are there various changes and 
adjustments present in different types 
of heart disease; but in different 
stages of the same type of heart dis- 
ease, new factors, or different combi- 
nations of factors, may be responsible 
for the same clinical manifestation. To 
understand circulatory failure, a study 
of the patient with a correlation of 
the combined chemical, physiological 
and morphological factors, instead of 
a separate analysis of single aspects, is 
especially important. Chemistry, 
physiology and anatomy are dependent 
on each other; they may be separated 
successfully in theory but are com- 
bined with equal importance in prac- 
tice. 

From the available evidence it is 
thus difficult to construct as yet an ac- 
curate and detailed picture of the se- 
quence of events in the progress of 
circulatory failure. The difficulty is 
great not only because numerous gaps 
exist at the most crucial points of the 
problem, but also because results of 
the investigations are often contradic- 
tory even concerning the most dili- 
gently studied aspects of the circula- 
tion. A concept, therefore, which at- 
tempts to correlate the clinical picture 
with the functional and _ structural 
changes of circulatory failure can be 
at its best, but incomplete. Neverthe- 
less, it is desirable from time to time 
to assemble the scattered biocks of 
knowledge and then inspect them from 
a distance in the hope that they may 
assume the outlines of a real structure, 
even though broken by spaces. Such 
a concept, despite its incompleteness, 
helps in the estimation of the clinical 
condition of the patient and in the 
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proper application of therapeutic meas- 
ures. 

In the course of this limited discus- 
sion it is impossible to enter into an 
intricate interpretation of the individ- 
ual symptoms and signs of circulatory 
failure. The following presentation 
will therefore be limited to those alter- 
ations of circulatory function which 
bear closely on the clinical manifesta- | 
tions of circulatory failure. Factors 
referable to the heart will not be dis- 
cussed. Correlations of the circula- 
tory functions are presented partly 
from clinical observations and investi- 
gations conducted in the Boston City 
Hospital during the past five years, 
and partly from the results obtained 
by other investigators. Occasionally, 
when reliable observations on man are 
not available, analogous experimental 
observations on animals are used. It 
is hoped that clinical studies in prog- 
ress will yield more direct proof on 
these points. Controversial discussions 
will be omitted. 


1. Heart DIsEASE AND CIRCULA- 
TORY FAILURE 


Whenever the circulation fails to 
accomplish its task of efficiently sup- 
plying the tissues with nourishment 
and promptly eliminating the waste 
products of cell metabolism during the 
normal activities of life, we speak of 
circulatory failure. Normal circula- 
tory efficiency, like so many other bi- 
ological functions, is a broad average 
since considerable variation exists 
among healthy individuals. Heart 
disease may coexist with a circulation 
normal in every respect for years. 
Often, however, long before actual im- 
pairment of the efficiency of the body 
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occurs, alterations and adjustments 
take place in various parts of the cir- 
culation. Thus, for example, a pa- 
tient may perform normal amounts of 
daily work, but accomplish this with 
a higher expenditure of cardiac ener- 
gy, an increased ventilation of the 
lungs, a higher arterial blood pressure, 
and an increased utilization of oxy- 
gen and exchange of other substances 
between the capillary blood and tissue 
cells. These adjustments make it pos- 
sible for the patient to perform vital 
functions which otherwise could not be 
carried on. 

In the presence of heart disease the 
nature of the readjustment of the cir- 
culation depends to a certain degree 
quantitatively and qualitatively on the 
localization and etiology of the car- 
diac lesions. However, failure of the 
circulation may be independent of 
heart disease. For this reason, it is 
erroneous to speak of heart disease 
and circulatory failure interchange- 
ably. Circulatory failure often re- 
sults from primary derangement of the 
vasomotor system. Such is the case in 
the progressive vasomotor collapse 
(shock) which follows surgical opera- 
tions and other types of trauma, in 
certain diseases of the nervous system, 
infectious diseases and toxemias. The 
clinical picture of vasomotor collapse 
is quite distinct from that of conges- 
tive heart disease. The patient is pale ; 
dyspnea may be present but without 
orthopnea; the veins are collapsed in- 
stead of being dilated; the circulating 
blood volume is early reduced, due to 
stagnation of blood in the peripheral 
minute vessels. Correspondingly, 


there is a decrease in the minute and 
stroke volume output of the heart; 


and as a result of this, the venous and 
arterial blood pressures fall below nor- 
mal although the mean velocity of 
blood flow may be unaltered'?. There 
is a depletion of the blood content of 
the large vessels and chambers of the 
heart, and an overfilling of the peri- 
pheral minute vessels due to purpose- 
less relaxation of the arterioles and 
perhaps other minute vessels. The 
heart expels with ease whatever blood 
reaches its chambers. 

Vasomotor collapse does not always 
exist in this pure form, as the chemical 
factors which cause the collapse may 
also depress the heart function. ‘This 
may be the case in lobar pneumonia. 
In such instances the clinical picture 
and the type of circulatory failure de- 
pend on a combination of vasomotor 
collapse and heart failure. 

Certain investigations 
gested that primary changes in the 
peripheral circulation are also respon- 
sible for the failure of the circulation 
in heart disease. Thus it has been 
claimed that primary disturbances in 
the lactic acid metabolism cause im- 
portant changes in the peripheral vas- 
cular system and precipitate the se- 
quence of events that results in cir- 
culatory failure. A recent investigation 
in the Boston City Hospital fails to 
support this claim. No primary dis- 
turbances of the lactic acid formation 
before the appearance of an inadequate 
blood flow could be discovered. All 
the evidence obtained by us thus far 
supports the logical concept suggested 
by clinical manifestations and_ post 
mortem findings, that local disturbance 
of the heart is primarily responsible 
for the circulatory changes’. 


have sug- 
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The clinical picture of circulatory 
failure varies, depending on the eti- 
ology of the heart disease and the seat 
of the lesions. Because the cardiac 
lesions are rarely in pure form and 
the size and rate of their development 
are usually unknown factors, the clin- 
ical picture of failure varies consider- 
ably even in a group of patients with 
similar morbid changes in the heart, 
so far as can be judged from clinical 
observations. 

In this presentation, for the sake 
of simplicity, the circulatory adapta- 
tions will be correlated, as a rule, with 
the normal basal metabolism at rest. 
In reality the circulatory efficiency can 
be considered as an index between ef- 
ficient capillary blood supply and tis- 
sue metabolism. This index may be 
disturbed both by abnormal changes of 
the circulation or by increase in me- 
tabolism. For obvious reasons, in the 
presence of markedly increased me- 
tabolism a relatively slight circula- 
tory failure leads to severe clinical dis- 
Clinical 


signs are often the expressions of an 


turbances. symptoms and 
altered balance rather than absolute 
deviations from normal. In addition 
to changes in the heart, numerous ex- 
tracardiac factors may influence the 
circulation and thus the clinical pic- 
ture. Of these factors, fever of bac- 
terial or non-bacterial origin; altered 
hemoglobin and protein content of the 
blood ; pulmonary pathology, especially 
emphysema and bronchitis; and in- 
ternal secretory disturbances are most 


important. ‘The way in which these 
factors influence, at times fundament- 
ally, the circulation cannot be discussed 


here. 


II. Earty StTaces oF CIRCULATORY 
FAILURE 

“Congestive heart failure” with 
dyspnea and orthopnea at rest, rales 
over the base of the lungs, hydro- 
thorax, enlarged liver, ascites, and de- 
pendent edema is usually the end pic- 
ture of chronic disease of years’ dura- 
tion. For a long period before this 
stage of circulatory failure is reached 
the patient is comfortable at rest and 
develops embarrassment 
only after exertion. At this stage, the 
patient with heart disease differs ap- 
parently from normal subjects only in 
the degree of muscular activity that 
brings on dyspnea and weakness. This 
early stage is the longest period in the 
natural course of heart disease, and it 
is in this stage that intelligent pre- 
ventive measures will ameliorate and 
prolong the life of the patient. Un- 
fortunately, this period of circulatory 
failure is most incompletely under- 


circulatory 


stood. 

At the onset of circulatory fail- 
ure the symptoms and signs are refer- 
able almost entirely to local disturb- 
ances in cardiac function. The main 
symptom referable to the circulation 
is dyspnea; and it is the mechanism 
underlying this dyspnea that is the 
center of the problem. If one exam- 
ines the state of the peripheral circula- 
tion at this stage one finds that the ar- 
terial, capillary and venous blood pres- 
sures are unaltered. The cardiac out- 
put per minute may be normal or 
slightly reduced*®. The velocity of 
blood flow as observed in the capillaries 
of the finger nail bed® as well as in the 
large veins of the forearm’ is frequent- 


ly normal. Hence the velocity in the 
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arteries must also be unaltered. Sim- 
ilarly, the arterio-venous oxygen dif- 
ferences of the arms and legs and the 
lactic acid content of the arterial and 
venous blood are normal*. In other 
words, all the studies with available 
methods indicate that the blood supply 
of the organs is adequate and normal 
at rest. Even more significant is the 
fact that if a patient performs a walk- 
ing exercise sufficient to induce dysp- 
nea, and the arterio-venous oxygen 
differences are studied by repeated 
punctures of the femoral and cubital 
veins, not only the volume difference 
of oxygen but the rate of the return 
of the oxygen difference to normal is 
the same in cardiac patients with dysp- 
nea as in the normal subject who ex- 
periences no difficulty in performing 
the same exercise*. It is also signi- 
ficant that the curve of the lactic acid 
content of the blood in the femoral 
vein after exercise shows the same rise 
and return to normal as that of nor- 
mal individuals. There is no dif- 
ference in the lactic acid overflow into 
the blood from exercised muscle in 
the dyspneic cardiac patient and in the 
normal subject who experiences no 
dyspnea*, These recent observations 
indicate that in the early stages of cir- 
culatory failure, when the patient be- 
comes dyspneic after mild exercise, 
the peripheral supply of blood to the 
tissues may still be adequate and the 
lactic acid formation in the exercising 
muscle not disturbed. 

What, then, are the factors which 
show deviation from normal at this 
stage? One does find early a reduction 
of the vital capacity of the lungs*’. 
Simultaneously, or somewhat later, the 
blood flow through the lungs is re- 


tarded. If the total lung volume, as 
well as the interrelation between vari- 
ous portions of the respiratory space 
are measured, one finds that the total 
lung volume is normal or may even be 
increased?*"*, The residual air, in- 
stead of being decreased as one would 
expect from the diminished vital ca- 
pacity, may be increased both relative- 
ly and absolutely, often at the expense 
of the reserve air, which decreases. A 
disproportion therefore develops be- 
tween the residual air and the reserve 
air. Unfortunately, no observations 
on the pressure relations in the pulmo- 
nary circuit in man are available. 

Is it possible to correlate these phy- 
siological observations with the struc- 
tural changes and the behavior of the 
patient? It seems significant that all 
the abnormal findings observed in the 
early stages of circulatory failure bear 
on the pulmonary circulation and on 
the structural and physiological alter- 
ations of the respiratory surface while, 
on the other hand, the larger circula- 
tion shows no morbid changes. This 
obviously justifies two conclusions of 
great significance: (a) that in early 
stages of circulatory failure changes 
occur in the pulmonary circulation; 
and (b) that changes in the pul- 
monary circulation may be independent 
of the larger circulation. 

In rheumatic, syphilitic, hyperten- 
sive and arteriosclerotic heart disease 
it is in the pulmonary venous system 
that the first effect of the heart disease 
manifests itself*. The back pressure 


*Tricuspid disease without other vascu- 
lar disease in rheumatic heart disease, and 
coronary sclerosis involving the blood sup- 
ply of the right ventricle alone are of rare 
occurrence. 








Circulatory Adjustments in Heart Disease 


effect in cases of mitral disease and in 
cases of failure of the left ventricle 
is obvious. Its occurrence was 
claimed, long before the application 
of physiological concepts to clinical 
medicine, by morphologists of the 17th 
century. But the significance of this 
back pressure effect has not been ex- 
amined in detail. If the left veritricle 
is not normally efficient and a certain 
amount of blood accumulates in the 
pulmonary vein, one or a combination 
of two possibilities may occur: (a) 
there being no essential alteration in 
the cross-sectional area of the vascu- 
lar portion which offers the resistance 
to the right ventricle, the increase in 
the pulmonary venous pressure will 
result in a proportional increase in the 
pulmonary capillary pressure, and 
later, in the pulmonary arterial pres- 
sure; (b) a@ considerable increase in 
the cross section and volume of the 
vascular bed of the pulmonary circuit 
may result without necessitating much 
alteration in pulmonary arterial pres- 
sure. Teleological and experimental 
evidence strongly supports the pres- 
ence of the second factor in early 
stages of circulatory failure. 

It is now established that reserve 
capillaries exist in almost all the or- 
gans so far investigated. It would be 
most unusual if the lungs, the specific 
function of which depends entirely on 
capillary activity, did not possess such 
reserve capillaries. Their existence in 
the lungs has been suspected ever since 
the work of Cohnheim and Litten’ 
in 1876. In rabbits, reserve capillaries 
which open during physiological ac- 
tivity were graphically demonstrated 
by Toyama™ in 1925. In cats, the 
opening of new capillaries was ob- 
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served by Wearn, Barr and German". 
Hall’® denies the appearance of new 
capillaries in the lungs with unchang- 
ed activity. He did not study the prob- 
lem of reserve capillaries in the pres- 
ence of various states of the circula- 
tion. Therefore the existence of re- 
serve capillaries in the lungs can be 
considered as established. 

Increase in the venous pressure is 
one of the most effective means by 
which reserve capillaries can be opened 
in the larger circuit. In human be- 
ings this can be demonstrated with 
surface capillaries of the skin’. 
Whether the opening of the capillaries 
induced by increased venous pressure 
is a passive phenomenon depending on 
the widening of the arterioles, or an 
active process; or whether chemical, 
physical or local reflex factors regu- 
late their opening does not bear on the 
problem discussed here. The impor- 
tance of the widening of the arterioles 
and the opening of new capillaries to 
the local maintenance and regulation of 
adequate peripheral blood flow in the 
presence of congestion in the peripher- 
al veins has been repeatedly demon- 
strated and emphasized in recent years. 
We believe that in progressive heart 
failure the pulmonary arterioles widen 
and a reserve capillary bed opens in 
the lungs; and that the mechanism of 
this process 1s governed by the same 
physiological laws as have been dem- 
onstrated in the peripheral circulation. 
This concept is not only supported 
by a number of observations, but it 
explains several apparently contradic- 
tory and isolated observations pre- 
viously not understood. Wearn and 
his associates’’ observed that new cap- 
illaries appear regularly when back 
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pressure is induced in the pulmonary 
vein by pressure over the aorta. Such 
pressure is more efficacious in opening 
the capillaries than increasing the blood 
flow and the pulmonary arterial pres- 
sure with adrenalin. In rheumatic 
heart disease and arterial hyperten- 
sion a retardation of the maximal ve- 
locity of the blood flow through the 
lungs may occur with a normal or only 
slightly reduced cardiac output. In the 
later stages of circulatory failure again 
the degree of retardation of the blood 
velocity in the lungs is more marked 
than the reduction of the volume 
blood flow, as judged from the oxygen 
utilization in the upper and lower ex- 
tremities*. This apparent discrepancy 
between the velocity and volume flow 
can be explained only by an increase 
in the cross-sectional area of the cap- 
illary bed. Such an increase may occur 
(a) through the stretching of pre- 
viously opened capillaries, or (b) 
through the opening of new capillaries. 
The first possibility is not supported by 
experiments, and furthermore would 
be a purposeless and harmful mecha- 
nism. It would result in an early and 
marked increase in the pulmonary and 
capillary arterial pressure, which would 
soon damage the right ventricle and 
lead to pulmonary edema. Instead of 
one row, two rows of red corpuscles 
would pass through the capillaries, 
and this in turn would make the ex- 
change of blood gases incomplete. As 
early as 1876, Lichtheim*’* showed 
that considerable occlusion of the left 
pulmonary artery fails to induce any 
appreciable alteration in the pressure 
of the right pulmonary artery or of 
the aorta. Lichtheim concluded, there- 
fore, that the amount of blood flow- 


ing through the right lung was unal- 
tered. He attempted to explain his 
observations on the basis of a compen- 
satory increase in the diameter of the 
pulmonary artery. 

Increase in the cross-sectional area 
may occur without any appreciable 
elevation in the resistance of the 
arteriolar and capillary beds of the 
lungs. All of these observations, 
therefore, indicate directly or indirect- 
ly that the increased cross-section de- 
velops through a widening of the 
arterioles and an opening of the re- 
serve capillaries. A progressive in- 
crease of the capillaries makes it pos- 
sible to maintain a normal or approx- 
imately normal volume of blood flow 
through the lungs per unit of time 
without much added burden to the 
right side of the heart. It is probably 
this mechanism which makes it possible 
for the patient with heart disease to 
live fairly comfortably for many years. 

The opening up of numerous new 
capillaries along the alveolar surface 
and the moderately increased capillary 
pressure must have an important ef- 
fect on the shape and consistency of 
the alveoli, which explains the stiffen- 
ing observed experimentally by von 
Basch and his pupils some fifty years 
ago”, This dilatation and stiffening 
of the alveoli increases the residual 
air, relatively or absolutely, depending 
on whether or not the residual air in- 
creases at the expense of the reserve 
air of the lung. These changes in 
turn are responsible for the early de- 
crease in the vital capacity. The re- 
duction in the vital capacity, therefore, 
is not dependent on the encroachment 
of the blood on the alveoli, but rather 
on the development of a functional 
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emphysema of the alveoli induced by 
the opening of new capillaries under 
normal or higher than normal tension. 
The increased blood volume in the 
lungs does not decrease the total air 
space but rather causes the diaphragm 
and bony thorax to assume a slightly 


inspiratory position, thus allowing 
space for the increased total blood 
volume. 


If one accepts this theory of the 
circulatory and respiratory mechan- 
isms one can then clearly understand 
that the development of dyspnea in 
heart disease is primarily’ due to the 
active role of pulmonary arterioles and 
reserve capillaries and to a functional 
emphysema. It is also possible that 
loss of elasticity of the alveolar wall 
per se makes expiration difficult and 
thus adds to the subjective sensation 
of dyspnea. In the finer analysis of 
the mechanism of dyspnea, reflexes be- 
tween the lungs and the respiratory 
center activated by the changes just 
play an important role. 
Numerous animal experiments re- 
ported in the literature also support 
the contention that dyspnea in the early 
stage of circulatory failure is produced 
through nervous communications be- 
ween the pulmonary system and the 
medulla and not by local chemical 
changes within the respiratory center. 
Finally, the concept proposed not 
only brings into harmony the ap- 
parent contradictory findings referable 
to the pulmonary circulation but also 
offers a rational explanation for the 
fact, repeatedly demonstrated experi- 
mentally on animals since Lichtheim’s 
original studies’*, that the peripheral 
circulation may be normal despite 
changes in the pulmonary circulation 


described 
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and in the alveoli and pulmonary re- 


flexes. 


III. LATER STAGES oF CIRCULATORY 
FAILURE 

In contrast to the early stages of cir- 
culatory failure, the later stages ex- 
hibit numerous clinical manifestations. 
With the progress of the dysfunction 
of the left and 
signs of “congestive failure” gradual- 


ventricle, symptoms 
ly appear with cyanosis, rales over the 
base of the lungs, hydrothorax, dysp- 
nea after slight or no exertion, or- 
thopnea, increasing engorgement of the 
veins of the larger circuit, enlarged 
liver, ascites, peripheral edema and 
other well recognized clinical manifes- 
tations. Considerable variations oc- 
cur clinically both in the appearance 
and the combination of these mani- 
festations. 

If one computes the various aspects 
of the circulation that have been meas- 
ured quantitatively in man, one fre- 
quently finds the following sequence 
of changes. The vital capacity and the 
velocity of the blood flow become in- 
These two 
100 per 


creasingly diminished*®. 
measurements deviate 
cent or more from their normal val- 
ues. With marked changes 
comes a tendency to a decreased car- 


The decrease in 


may 
these 


diac output of blood. 
the blood volume flow through the 
lungs is normally not as marked as 
the degree of slowing of blood flow. 
Simultaneously, the peripheral venous 
pressure rises steadily above normal 
values. Greater and greater amounts 
of oxygen are utilized in the capillary 
blood, which, while the body is in the 
upright position, may reach oxygen 
values of as high as 16 to 17 volumes 
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per cent after slight exertion®. If the 
congestion in the lungs is marked, dif- 
ficulty in the areation of the blood re- 
duces the oxygen saturation of the ar- 
terial blood. Only when the peripheral 
adaptations of the larger circulation 
have been exhausted do there develop, 
rather late in the natural course of 
circulatory failure, physicochemical 
disturbances of the blood, such as an 
increased lactic acid content, an altered 
buffer capacity, and changes in the hy- 
drogen ion concentration. When these 
changes appear even at rest, the tis- 
sues of the entire body are severely af- 
fected in the performance of their 
necessary functions. Disturbances in 
the local or peripheral vasomotor re- 
flexes are then an expression of ex- 
treme failure of the circulation. 

The concept outlined in the previous 
chapter may be expanded even further, 
on the basis of the clinical observations 
and the quantitative measurements of 
the circulation during moderate or se- 
vere failure described above, in an at- 
tempt to obtain a more complete in- 
sight into the sequence of events. As 
the cardiac dysfunction progresses, 
the pressure in the pulmonary vein 
must rise further. This produces 
further compensatory dilatation of the 
pulmonary arteriolar system and hence 
an increase in the number of open cap- 
illaries. At the same time, in order 
that an adequate amount of blood 
should flow through the lungs, the 
pressure in the capillary bed must in- 
crease to correspond to the elevated 
pressure in the pulmonary vein. Con- 
siderable increase in the capillary pres- 
sure may occur without necessitating 
an increase of pressure in the pulmon- 
ary artery since the widening of the 


arterioles means that a relatively high 
arteriolar pressure is exerted increas- 
ingly on the capillaries, thus establish- 
ing an optimal or almost optimal pres- 
sure gradient between the capillaries 
and veins. In the previous study of 
the peripheral circulation** it was 
shown that by inducing a relaxation 
of the arterioles the capillary pressure 
might rise to such high values as from 
46 to 65 mm. in normal subjects, and 
from 60 to 150 mm. in patients with 
hypertension. By analogy, it is pos- 
sible that the pulmonary capillary pres- 
sure might rise to about 20 mm. of 
mercury through arteriolar regulation. 
Only when the compensatory arterio- 
lar pressure is exhausted will the pul- 
monary arterial pressure have to rise 
to correspond to a further increase in 
the venous pressure. With these pro- 
gressive changes in the pulmonary cir- 
cuit, there must be an increasing stiff- 
ening of the alveoli and an increase in 
the total volume of blood in the lungs. 
This is obviously present, as indicated 
by post mortem observation. The 
diaphragm tends to fall, and thus, 
partly for mechanical, partly for nerv- 
ous reasons, the rapid, shallow respira- 
tion of the cardiac patient becomes 
necessary. Obviously, changes in the 
lung function due to pathologic alter- 
ations in the pulmonary circulation are, 
disregarding chemical disturbances of 
the blood, the primary factors in the 
respiratory difficalty. The dyspnea of 
the cardiac patient at this stage is still 
a local pulmonary problem. (The re- 
flex interrelation between the changes 
in the lungs and the respiratory center 
cannot be entered into here). Thus 
the cardiac patient with severe pri- 
mary disturbances in the pulmonary 
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circulation behaves to a certain extent 
not dissimilarly to the patient with 
acute emphysema. This concept is 
further supported by the occurrence 
in the cardiac patient of a distinctive 
type of respiration, the inspiratory po- 
sition of the thorax, and the low dia- 
phragm which often retracts the lower 
costal margins during inspiration. It 
explains also why cardiac dyspnea is 
often associated with expiratory diffi- 
culties in contrast to the dyspnea 
which develops in patients without 
heart disease after central stimulation. 
In patients with emphysema the 
changes in the lungs are independent 
of the circulation; in cardiac patients 
they are secondary to it. 


There is another important factor in 
circulatory failure. The pressure in 
the pulmonary vein, both in normal 
subjects and in patients with circula- 
tory failure, depends on gravity. Just 
as in the larger circuit, gravity in- 
creases the pulmonary venous pres- 
sure progressively below the level of 
the left auricle. As long as the cir- 
culation is normal this factor plays no 
obvious role. However, if, as in ad- 
vanced failure, the pressure in.the left 
auricle increases considerably, the sit- 
uation becomes quite different. Under 
such conditions the pressure over the 
lower portion of the pulmonary vein 
must be considerably higher than over 
the upper portion of the lungs. In- 
deed, over the base it may become so 
high that neither the arteriolar nor the 
arterial pulmonary pressure can raise 
the capillary pressure sufficiently to in- 
sure an adequate capillary blood flow. 
Considerable slowing of the blood 
flow in the base of the hings must oc- 
cur at this stage, while the flow over 
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the upper portion of the lung must be 
more rapid. Finally, a stagnation of 
the blood flow results in “sedimenta- 
tion of the blood” in the hypostatic 
portion of the lung leading finally to 
transudation of the serum. This “sed- 
imentation of the blood” can be dem- 
onstrated by simple experiments in 
rabbits which are susceptible to pos- 
tural changes from horizontal to up- 
right position. It is this mechanism 
that produces clinical signs of pulmon- 
ary congestion. 

Obviously, with the approach of 
pulmonary congestion, the vital capac- 
ity is diminished not only by the fac- 
tors discussed in the previous section, 
but by the encroachment of stagnant 
blood on the alveolar spaces. This ex- 
plains why measurements of the lung 
volume in this stage show a diminu- 
tion of the total air spaces as well as 
of the residual air of the lungs”. 

The orthopnea in cardiac patients 
with clinical evidence of pulmonary 
engorgement, prolonged velocity, low- 
ered vital capacity but no elevation in 
the venous pressure, is due partly to 
the same causes as emphysema or asth- 
ma, partly to the fact that upright 
posture may elevate a considerable por- 
tion of the lungs and make possible 
the maintenance of the pulmonary 
blood flow with less strain on the right 
side of the heart**. 

The consideration outlined clearly 
suggests the possibility that a normal 
or decreased amount of blood may 
flow through the lungs under entire- 
ly different pressure relations within 
the pulmonary circuit. Thus the same 
minute volume of blood flow may rep- 
resent different burdens for the right 
ventricle in different states of the cir- 
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culation. This explains also the hither- 
to paradoxical observations that digi- 
talis occasionally may benefit the pa- 
tient without materially altering the 
cardiac output or velocity of pul- 
monary blood flow***. The measure- 
ment of the amount of blood flow, 
without knowledge of the pressure in 
the pulmonary circuit, gives no indica- 
tion of the energy expended by the 
right ventricle to maintain this blood 
flow. We are dealing here with a 
mechanism somewhat similar to that 
of arterial hypertension of the larger 
circuit’, 

With an embarrassment of the right 
ventricle which, depending on numer- 
ous factors, may occur at various 
stages of the pulmonary circulatory 
disturbance, the peripheral venous 
pressure increases considerably. There 
is also a definite slowing of the ven- 
ous blood flow. The velocity of the 
arterial blood is not sufficiently known 
at present. However, certain studies 
indicate that it is slower in congestive 
failure**. Considering, however, that 
as far as can be ascertained, the di- 
ameters of the large arteries do not 
show gross alterations in congestive 
failure; that the arterial blood pres- 
sure frequently remains unaltered; 
and that the blood volume and flow 
may be normal or lowered, one may 
justifiably conclude that the slowing 
of the blood flow in the arterial sys- 
tem, if present, must be less than in 
the venous system. Furthermore, as 


has been observed in a group of pa- 
tients with advanced circulatory fail- 
ure and venous congestion, the volume 
flow of blood to the legs may be nor- 
mal and the arterial blood pressure 
unaltered. 


Thus the volume and ve- 
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locity of the blood flow through the 
arterial system may be normal even 
when there is a considerable slowing 
in the venous system. This is sub- 
stantiated by the fact that in patients 
whose arterial blood pressure was 
normal and whose venous pressure 
was considerably elevated up to the 
time of impending collapse of the cir- 
culation, post mortem examination 
shows a normal diameter of the aorta 
and large arteries but a marked in- 
crease in the diameters of the vena 
cava and other large veins. If dur- 
ing life a compensatory constriction 
of the arteries occurs, a rational pos- 
sibility neither proved at present nor 
demonstrable by post mortem observa- 
tions, such a mechanism would tend 
to maintain a normal velocity in the 
arterial system. ‘The aorta could not 
play an active role in such a mechan- 
ism as it is incapable of active con- 
striction or dilatation*®®. ‘These consid- 
erations again bring out the following 
perhaps obvious, but nevertheless not 
fully appreciated facts concerning cir- 
culatory failure: (a) although in a 
given time the total amount of blood 
flowing through a cross-sectional area 
of the larger arteries must be the same 
as that in the large veins; nevertheless, 
because of the independence and va- 
riety of the changes in the diameter 
of the cross-sectional areas in the ven- 
ous and arterial systems, an abnormal 
deviation of the velocity of blood in 
the venous system may develop quite 
independently of any changes in the 
velocity of the arterial system; (b) 
changes in pressure in the arterial and 
venous systems and velocity are to a 
considerable extent independent. These 
concepts are a rational explanation of 
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the fact that the arterial pressure, re- 
gardless of the degree of circulatory 
failure, may be normal, lowered, or 
slightly elevated even at a time when 
venous engorgement exists. 

Increased venous pressure has an 
important effect on the capillary cir- 
culation which performs the basic 
tasks of the blood and circulation both 
in the lungs and in the periphery. As 
described previously, it has been re- 
peatedly demonstrated in animals and 
also in man that a sensitive regulation 
makes it possible that an optimal cap- 
illary circulation is maintained even 
in the presence of a gradually increas- 
ing venous pressure. Widening of the 
arterioles, through nervous reflexes, 
chemical regulation, or elevation of the 
arterial blood pressure, plays a dom- 
inant role in maintaining this regula- 
tion. The opening of new capillaries 
and increased oxygen utilization are 
then perhaps further consequences of, 
rather than independent processes in, 
the changes that follow venous en- 
gorgement. 

In the presence of severe venous 
engorgement the capillary pressure in- 
evitably rises. Thus the capillaries of 
the patient with congestive heart fail- 
ure are always under abnormal pres- 
sure wherever the venous pressure is 
elevated. The velocity of the capil- 
lary blood flow is independent of the 
capillary pressure, and is to a certain 
extent determined by the functional 
capacity of the left ventricle. Thus, 
for example, we have evidence that in 
hemiplegia the capillary pressure over 
the paralyzed side is often increased, 
both relatively and absolutely, with 
the presence of increased velocity of 
blood flow®?. The balance between the 
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functional capacity of the left ven- 
tricle, and the velocity of the cap- 
illary blood flow on the one hand, and 
the degree of elevation of the capil- 
lary pressure on the other, has a fun- 
damental relationship to cellular nu- 
trition and function. High capillary 
pressure, and a blood flow low in vol- 
ume and velocity, such as occur in 
numerous instances of congestive fail- 
ure, are a combination seriously dam- 
aging to tissue function. It produces 
not only a “passive congestion” and an 
edema per se—but as a result of dis- 
turbances of the internal respiration 
between the capillary blood and tis- 
sue cells, specific chemical substances, 
depending on the organs involved, ap- 
pear in abnormal quantity in the blood 
stream. In these disturbances of tis- 
sue functions ischemia and anoxemia 
play important roles, but they seldom 
occur without the presence of high cap- 
illary pressure and slow blood flow. 
Some substances, like histamine, will 
further specifically damage the capil- 
lary system. Others, like lactic and 
other acids, will increase the dyspnea 
through central stimulation. At this 
stage central chemical stimulation, in 
addition to the pulmonary reflexes, 
plays an important role in the produc- 
tion of cardiac dyspnea. Circulatory 
damage to the liver will completely 
upset the water metabolism. Circu- 
latory changes in the kidney and other 
organs will break the sensitive and 
vital mechanism that maintains a con- 
equilibrium in the 

Thus that stage of 
reached 


stant acid-base 
blood and tissues. 
circulatory failure is 


when the localized disease of the heart 


now 


becomes a grave and extensive dis- 
ease of metabolism, leading to death. 
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IV. CERTAIN APPLICATIONS OF THE 
ConcEPT PRESENTED 

It has been suggested in this dis- 
cussion that the simultaneous consider- 
ation of the pressure relationships in 
the veins, capillaries, arterioles and ar- 
teries, of the volume and velocity of 
blood flow, and of the permeability of 
the capillary system in the pulmonary 
and peripheral circulation together 
with the oxygen carrying capacity of 
the blood and the oxygen requirement 
of tissue, clarifies considerably our un- 
derstanding of the clinical manifesta- 
tions of heart failure. The relation- 
ship between these and other bodily 
functions during progressive heart dis- 
ease has been computed from a se- 
ries of observations and studies on a 
large group of patients with heart dis- 
ease. Yet such a schematic presenta- 
tion would carry false implications un- 
less certain reservations were made. 

Obviously not every patient with 
heart disease will proceed through all 
the stages described. Observations of 
the types and causes of death in car- 
diac patients reveal that a relatively 
small group of patients die in the last 
stage of the progressive congestive 
failure. Death frequently occurs ab- 
ruptly at earlier stages because of pre- 
cipitated arrhythmias of the heart, cor- 
onary occlusions, embolism or other 
vascular accidents, and uremia. Pul- 
monary congestion predisposes to 
bronchopneumonia and the added bur- 
den of this or other infections, for ob- 
vious reasons, is responsible for the 
death of another large percentage of 
cases. There is, finally, a group of pa- 
tients in whom apparently none of the 
above factors are active. These pa- 


tients, although the circulatory func- 
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tions are still fairly well sustained, ex- 
hibit sudden changes in clinical appear- 
ance and die within a few hours. A 
number develop a rapid pulse, low 
blood pressure, cold skin, dyspnea, ab- 
normal vasomotor reflexes and die with 
clinical evidence of peripheral vaso- 
motor collapse and shock. One won- 
ders whether in such instances the 
long persisting dyspnea, cardiac pain, 
rapid heart rate and other factors sub- 
ject the central nervous system to an 
abnormal bombardment, thus causing 
death through a failure of the vaso- 
motor and perhaps other nerve centers 
rather than through extreme conges- 
tive circulatory failure. 

In applying this concept of circula- 
tory failure to different types of heart 
disease the time element and the na- 
ture of the cardiac lesion should al- 
ways be considered. A few examples 
of this will be briefly outlined, as these 
factors with the physiological princi- 
ples presented will clarify the varia- 
tions in the clinical course of circula- 
tory failure in different types of heart 
disease. In the mitral stenosis of 
rheumatic fever the disturbance in the 
pulmonary circuit develops rather 
slowly and hence the right ventricle is 
considerably embarrassed when the 
pulmonary engorgement reaches a se- 
vere level. The simultaneous failure 
of the right side of the heart at this 
stage reduces the pulmonary pressure. 
There is thus a fairly definite relation 
between the pulmonary and _ periph- 
eral congestion. In arterial hyper- 
tension and aortic insufficiency, on the 
other hand, an appreciable rise of pres- 
sure in the pulmonary vein occurs 
relatively late and only when there is 
a failure of the left ventricle. Hence 
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the engorgement and disturbance in 
the pulmonary circuit develop rapidly 
and at a period when the right ven- 
tricle has still a normal functional ca- 
pacity. For this reason, evidence of 
pulmonary circulatory embarrassment 
with congestion, dyspnea, orthopnea 
and right hydrothorax are observed 
frequently in these patients in con- 
junction with fairly normal peripheral 
circulation. The same consideration 
bears closely on the occurrence of par- 
oxysmal dyspnea with or without 
bronchial asthma early in this type of 
circulatory failure; and also explains 
a frequent clinical observation that 
with the onset of failure of the periph- 
eral circulation these paroxysms fre- 
quently disappear. The onset of fail- 
ure of the right side of the heart pre- 
vents the maximal elevation of the 
capillary pressure in the lungs and 
shunts a part of the blood into the 
periphery. As a result, the dispropor- 
tion between the pressure in the pul- 
monary and peripheral circulation de- 
creases and, for this reason, the pa- 
tient improves subjectively and the 
dyspnea and orthopnea often become 
less. Also the state of the circulation 
is less favorable to the development of 
asthma and of right hydrothorax. 

Not infrequently with the develop- 
ment of dependent edema and ascites, 
the hydrothorax disappears. Recent- 
ly we observed, in the few instances 
studied, that with the onset of edema 
and ascites the velocity of blood flow 
through the pulmonary circuit in- 
creased and subjectively the patient 
felt better?®. 

In accordance with the concept, it 
is obvious why a patient with pure 
tricuspid insufficiency may be less in- 


capacitated with a higher venous pres- 
sure and more cyanosis than a patient 
with circulatory failure due to syphi- 
litic aortic insufficiency. The pul- 
monary embarrassment in this condi- 
tion is less, and although the venous 
pressure is high, the volume flow and 
velocity may be fairly well maintained, 
due to the fact that the left ventricle 
is efficient. 

In the circulatory failure associated 
with preponderant embarrassment of 
the right or left ventricle, such as oc- 
curs in rheumatic, syphilitic and hy- 
pertensive heart disease, the disturb- 
ances in the circulation, for reasons 
discussed above, occur more in one 
portion of the vascular bed than in 
others. In the myocardial failure 
which accompanies aging there appears 
clinically a fairly parallel failure of 
both ventricles and thus the dis- 
turbances in the pulmonary and peri- 
pheral circulation tend also to be par- 
allel. Since aging processes impair 
the reserve functions of all organs, in- 
cluding the brain, the efforts of senile 
patients are not apt to be out of pro- 
portion to the functional capacity of 
the heart. These are probably the 
chief reasons why a number of old 
people exhibit a considerable restric- 
tion in functional capacity without a 
clinical picture of marked congestive 
failure. Thus “dry failure” is not 
necessarily the expression of a better 
circulatory efficiency than congestive 
failure. Naturally, if through aging 
processes the blood supply of one ven- 
tricle, especially of the left, is more 
impaired than the other, the develop- 
ment of one or the other type of con- 
gestive circulatory failure occurs. 
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The prognostic significance of in- 
dividual symptoms and signs of cir- 
culatory failure can be estimated only 
if the underlying mechanism is under- 
stood. Dyspnea, hydrothorax, cya- 
nosis, edema and other manifestations 
may result from various combinations 
of factors and therefore the same 
symptom in different patients or in 
the same patient at different times may 
have a varying significance. Another 
reason why a single clinical manifes- 
tation has, as mentioned before, no 
standard significance, is that certain 
extracardiac factors may play a fun- 
damental réle in the development of 
the same sign. For example, the oc- 
currence of infection during early cir- 
culatory failure may damage the 
peripheral arterioles, thus leading to 
increased capillary pressure without 
venous engorgement or edema. In 
another instance, loss of protein due 
to kidney damage may hasten the de- 
velopment of edema in a stage of cir- 
culatory failure which by itself would 
not produce this sign. Right hydro- 
thorax may be the result of pulmonary 
engorgement, or in other instances to 
local pressure on the azygos vein due 
to aneurysm of the aorta or dilatation 
of the auricles or ventricles. 

Numerous other specific applications 
of the concept may be given; but the 
purpose of this presentation is not a 
detailed analysis of the various phases, 
symptoms and signs of circulatory 
failure, but rather the interpretation 
of those essential clinical and labora- 
tory observations which are of prac- 
tical importance to the physician in in- 
terpreting rationally the history and 
physical signs of the patient. The 


proper use of the principles empha- 
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sized should make diagnosis, progno- 
sis and therapy more accurate. It is 
hoped that investigations in progress 
will yield additional facts to fill out 
the portion of this discussion at pres- 
ent unsupported by observations on 
patients. 


SUMMARY AND CONCLUSIONS 


1. On the basis of a series of in- 
vestigations and clinical observations 
on patients, a concept of progressive 
circulatory failure has been formu- 
lated. This concept brings into har- 
mony hitherto uncoordinated and ap- 
parently contradictory observations. 
It offers a rational and more exact in- 
terpretation of the clinical manifesta- 
tions of circulatory failure associated 
with cardiovascular diseases. 

2. The interrelations between pres- 
sure, volume and velocity of blood in 
various portions of the pulmonary and 
larger circulation and in turn their re- 
lations to other bodily changes in var- 
ious stages of circulatory failure are 
discussed. The regulatory adjust- 
ments are so complex that simulta- 
neous measurements of several aspects 
of the circulation are essential to an 
accurate analysis of clinical symptoms 
and signs. 

3. In the early stages of circula- 
tory failure marked alterations occur 
in the pulmonary circulation, while the 
larger circulation is normally main- 
tained. The elevated pulmonary ven- 
ous pressure is primarily responsible 
for the disturbed pulmonary circula- 
tion. Recent advances in the physiol- 
ogy of the pulmonary circulation sub- 
stantiate the concept of the beneficial 
regulatory functions of the pulmonary 
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arteriolar and capillary system. The 
same volume or velocity of blood flow 
through the lungs in various stages of 
failure may represent different bur- 
dens for the right ventricle and the 
ventilative mechanism of the lungs, 
and hence may be associated with var- 
ied clinical manifestations. 

4. The dyspnea of early circulatory 
failure depends to a large extent on 
the altered function of the alveoli of 
the lung, which is secondary to 
changes and regulatory adjustments in 
the lesser circulation. These pul- 
monary changes set up reflexes be- 


tween the lungs and the respiratory 
center. Chemical stimulation of the 
respiratory center is present only in 
the late stage of congestive failure of 
the larger circulation. 

5. In failure of the larger circula- 
tion changes in pressure and velocity 
of blood flow may develop indepen- 
dently in the arteries and veins. 

6. The combination of elevated 
capillary pressure with decreased ve- 
locity and volume flow are the chief 
factors responsible for damage of cell 
nutrition in the later stages of circu- 
latory failure. 


BIBLIOGRAPHY 


1Epprncer, H., and ScHURMEYER, A.: 
Ueber Kollaps und analoge Zustande, 
Klin. Wcehnschr., 1928, vii, 777. 

2Eppincer, H.: Ueber den postoperativen 
Schock, Wien. klin. Wehnschr., 1931, 
xliv, 65. 

3Werss, Soma, and Ems, L. B.: Heart 
disease and peripheral circulation, Jr. 
Clin. Invest. (in press). 

‘Weiss, Soma, and Exuis, L. B.: 
tory measurements in patients with 
rheumatic heart disease before and after 
the administration of digitalis, Jr. Clin. 
Invest., 1930, vii, 435. 

5Weiss, Soma, and Exus, L. B.: The 
quantative aspects and dynamics of the 
circulatory mechanism in arterial hy- 
pertension, Am. Heart Jr., 1930, 4, 448. 

6Weiss, Soma: Unpublished observations. 

7BLumcaRT, H. L., and Werss, Soma: 
Clinical studies on the velocity of blood 
flow, IX. The pulmonary circulation 
time, the velocity of venous blood flow 
to the heart, and related aspects of the 
circulation in patients with cardiovascu- 
lar diseases, Jr. Clin. Invest., 1928, v, 
343. 

SHutcHInson, J.: On the capacity of the 
lungs and the respiratory functions, with 
a view of establishing a precise and easy 
method of detecting disease by the spi- 


Circula- 


rometer, Med. Chir. Tr., 1846, xxix, 
137. 

®*Peabopy, F. W., and Wentworth, J. 
A.: Clinical studies of the respiration, 
IV. The vital capacity of the lungs and 
its relation to dyspnea. Arch. Int. 
Med., 1917, xx, 443. 

10Bincer, C. A. L.: The lung volume in 
heart disease, Jr. Exp. Med., 1923, 
XXXVIil, 445. 

11MEAKINS, J. C., and Curistie, R. V.: 
Lung volume and its variations. Ann. 
Int. Med., 1930, iii, 423. 

12COHNHEIM, J. and Litren, M.: Ueber 
die Folgen der Embolie der Lungen- 
arterien, Virchow’s Arch. f. path. Anat. 
u. Physiol., 1875, Ixv, 90. 

I3ToyaAMA, K.: 
ueber die Lungencapillaren, Ztschr. f. 


Experimentelle Forschung 


d. ges. Exp. Med., 1925, xlvi, 168. 

14WrEARN, J. T.; Barr, J. S., and German, 
W. J.: The behavior of the arterioles 
and capillaries of the lungs, Proc. Soc. 
Exper. Biol. and Med., 1926, xxiv, 114. 

Hart, H. L.: A study of the pulmonary 
circulation by the  trans-illumination 
method, Am. Jr. Physiol., 1925, Ixxii, 
446. 

16Weiss, Soma, and Frazier, W. R.: The 
density of the surface capillary bed of 
the forearm in health, in arterial hy- 





116 


pertension, and in arteriosclerosis. Am. 
Heart Jr., 1930, v. 511. 

17WeaRN, J. T.: Personal communica- 
tions. 


18]. icHTHEIM, L.: Die Stérung des Lun- 
genkreislaufs und ihre Einfluss auf den 


Blutdruck, 1876, August Hirschwald, 
Berlin. 

1%y, Bascu, S. S.: Allgemeine Physiologie 
und Pathologie des Kreislaufs, 1892, 
Vienne. 

20BLumcartT, H. L., and Werss, Soma: 


Clinical studies on the velocity of blood 
flow, X. The relation between the ve- 
locity of blood flow, the venous pres- 
sure and the vital capacity of the 
lungs in fifty patients with cardiovascu- 
lar disease compared with similar 
measurements in fifty normal persons, 
Jr. Clin. Invest., 1928, v. 379. 

21Fitis, L. B., and Weiss, Soma: The 
measurement of capillary pressure un- 
der natural conditions and after arterio- 
lar dilatation; in normal subjects and 





Soma Weiss 


in patients with arterial hypertension 
and with arteriosclerosis. Jr. Clin. In- 
vest., 1929, viii, 47. 

22Ross, G., and Weiss, Soma: Unpublished 
observations. 

23Weiss, Soma, and Briumcart, H. L.: 
The effect of the digitalis bodies on the 
velocity of blood flow through the 
lungs and on other aspects of the cir- 
culation. A study of normal subjects 
and patients with cardiovascular disease, 
Jr. Clin. Invest., 1929, vii, 11. 

24HocureIn, M., and Merer, R.: Ueber 
neuere Methoden zur Bestimmung der 
arteriellen Blutgeschwindigkeit, Miinch. 
med. Wchnschr., 1927, 1995. 

25Weiss, Soma: Ueber Spontankontrak- 
tionen tiberlebenden Arterien, Arch. f. 
d. ges. Physiol., 1920, clxxxi, 213. 

26Werss, Soma, and Exuis, L. B.: The cir- 
culatory mechanism and_ unilateral 
edema in cerebral hemiplegia, Jr. Clin. 
Invest., 1930, ix, 17. 














Dissecting Aneurysms of the Aorta, Including the 
Traumatic Type: Three Case Reports* 


N DEALING with dissecting an 

eurysms of the aorta one is con 

fronted with the strange clinical 
paradox, that a condition which has 
such marked pathology is so rarely di- 
agnosed during life. Since the lesion 
was first accurately described by Mor- 
gagni' in 1761 there have been over 
four hundred cases, either described 
or mentioned in the literature. [rom 
english and German sources, Gager 


has collected only seven cases diag- 


nosed during life. (See Swaine, 
Wryss,' Mager.’ Davy and Gates,’ 
Moosberger,’ Finny,’ and Osler.” Et- 


ling'’ refers to five more cases all of 
the traumatic type, which were diag- 
nosed before death and reports rathet 
fully his own case of traumatic aneu 
rvsm of the aorta diagnosed while the 
(See Grant, 


patient was still living. 


reton,'’” Gils,'’° Boyer,'’’ and Ma- 


rone.'’?) ‘To this small group should 
be added a case diagnosed ante 
mortem by Dr. KK. I. Irons, which is 
being published. The following re 
From the Department of Internal Medi 
ine, Rush Medical College, Chicago, III 
James B. Herrick Fellow in Internal 
Medicine, Rush Medical College, Chicago, Il 


Fellowship funds come from the endow- 


ment established by Dr. Frank Billings, Chi 
ago, Ill.) 
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\I.DD..** Chicago, Ill 


view contains another case which was 
diagnosed before death. 

\Ithough the term “dissecting” has 
been popularly ascribed to laennec, it 
has been shown by Peacock and 


others that MM. \llan 


Burns both preceded Laennec in their 


\launoir and 


use of the term. 
\lechant 


from without, of 


The etiology is varied I 
cal injury, trauma 
special importance in the present. re 
view. 2. *\lesarteritis dessicans,” first 
emphasized by Babes and Mironeseu 
as a disease entity and later supported 
by Whitman and 
probably the same condition referred 
to 
per on the subject, although it is not 


Stein. This is 


by Shennan and Pirte'! in their pa 


‘There seems to be 


a number of cases in which such a con 


specifically named. 
dition exists. The underlying cause of 
mesarteritis dessicans is not fully un 
derstood ln some cases It seems to 
lye purely al degenerative process and 
in others an acute streptococcus or sta 
phylococcus infection appears to play a 
role. ‘The most important microscopic 
changes noted by the above authors 
are: Fatty or hyaline degeneration of 
the imterlamellar connective tissue; 
thinning and rupture of the elastic fi 
hers; atrophy of the smooth muscle 


It is believed that where the underly 
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ing cause is pure degeneration, in- 
creased stress on the medial tissues be- 
cause of greater distance from the lu- 
men of the vessel, and lessened blood 
supply, are important factors. 3. -\ 
group of factors causing a sudden se- 
vere strain on the cardiovascular sys- 
tem, and presumably increased blood 
pressure: excitement, extreme emo- 
tional upset, heavy meals, straining and 
used to 


over-exertion in persons not 


great muscular effort. In practically 
every case of this type a generalized 
arteriosclerosis forms the common sub- 
stratum, with such agents acting as 


precipitating factors. | Hypertension, 


chronic or acute, per se, while not a 
frequent cause of dissecting aneurysm, 
is implicated at Thus Von 
Schnurbein'® in an analysis of ninety- 
one cases found that in two, hyperten- 
sion was the sole causative agent, while 


times. 


it was of primary importance in sev- 


enteen more. The un- 


4. Congenital. 
derlying anomalies include : a, thymico- 
lymphatic constitution with aortic and 
cardiac hypoplasia; b, aortic stenosis ; 
c, dilatation of the aorta at its origin 
combined with a thinning of the wall. 
Microscopically the intima is healthy 
in these patients. They comprise the 


youngest group in) whom dissecting 
aneurysms occur. 


While it is 


thorities that forces causing a sudden 


conceded by most au- 


cardiovascular strain and increase in 
blood pressure do not injure the normal 
aortic wall of a normal individual, it 
is believed that such forces may pre- 
cipitate a dissecting aneurysm in per- 
sons having congenital cardiovascular 


mentioned 


anomalies of the types 


above. 
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Most authorities consider syphilis 
rare 
Von Schnurbein'® found only 
which he thought that 


Further em 


as a cause of dissecting aneu- 
rysm, 
one case in 
syphilis was responsible. 
phasis has been added by Loeschke." 
lle states that syphilis rarely if ever 
is the direct cause of a = dissecting 
aneurysm, but that it may, if present 
in conjunction with an aneurysm of 
this type, aggravate the aneurysm con- 
siderably. It is true that there have 
heen several case reports of dissecting 
aneurysm where syphilis was present, 
but the number is small enough = so 
that the presence of syphilis might be 
seems 


considered coincidental. It 


that a luetic mesaortitis, 


through an interference with the blood 


probable 


supply leads to a degeneration of the 


medial fibers, and a somewhat. dis- 


placed arrangement, saccular aneu- 
rvsms being the sequel instead of the 
dissecting type. 

The symptomatology has been ex 


The 


mode of onset is sudden, following ex 


cellently summarized by Gager.* 


citement, exertion, or injury. The pain 
is outstanding, sharp and tearing, gen 
erally of higher segmental distribution 
There 


radiation. be 


thrombosis. 


than in coronary 


may or may not be 
cause of the progressiveness of the 
pain and the disturbance of circula 
tion in other organs, a good hint as 
to the diagnosis can be gained. There 
may be pain in the back, probably 
caused by a tearing of the intercostal 
arteries. Pain in the abdomen and 
groins from an interference with the 
abdominal arterial trunks may be pres 
ent. Hemiplegia, urinary suppression. 


intestinal ileus, and gangrene of the 
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feet may follow circulatory disturb- 
ance. (See Davy and Gates,® Dickin 
son, Swaine,* Oliver,’* and Vea 


hody.'") Severe continued pain be- 
tween the shoulder blades combined 
with substernal pain is a rather con- 
stant finding. Findings on examina- 
tion may include: a harsh rumbling 
bellows’ sound over the aorta in the 
chest or abdomen; a sudden increase 
in the retro-manubrial dullness ; adven- 
titious swellings; and an associated in 
equality in the blood pressure read 
ings and in the pulses on the two sides 
of the body. X-ray corroboration 1s 
important. 

The diagnosis is based on a study of 
the symptomatology, and of the past 
history in an effort to discover an ex- 
When the condition is 


suspected it may be necessary to make 


citing cause. 


a differential diagnosis from coronary 
thrombosis because the type of pain ts 
often similar in the two conditions. In 
dissecting aneurysm there is usually a 
continued cardiac competence and a 
lack of typical lung findings. The 
hlood pressure generally continues at 
its accustomed level at‘ least for a time, 
and may be unequal on the two sides 
of the body. With continued dissec- 
tion the pain has a progressive charac- 
ter not found in coronary thrombosis. 
lectrocardiography may show only 
various types of irregularities. The 
diagnosis of this condition while the 
patient is still living is important, be- 
ause a certain number go on to re- 
overy. This can be aided by proper 
supportive measures tf the aneurysm 
s recognized. On the other hand a 
vrong diagnosis may lead to an ex- 


ploratory laparotomy, or some other 


ourse of treatment equally harmful. 


The prognosis is grave. Crowell*® 
has estimated that about 65 per cent die 
almost immediately from complete rup 
ture. In another 10 to 15 per cent a 
sudden death usually occurs in a few 
days. The small number surviving this 
period have a good chance for recoy 
ery. In these, the aneurysm may rup 
ture back into the aorta, or more rare 
ly, become a closed sac filled with a 
clot. In both cases the false channel 
eventually becomes lined with intima 
and a “healed” aneurysm ts the result, 
usually without sign or symptom. Ob 
literation of the false channel by scar 
tissue proliferation is extremely rare. 

The intimal laceration usually occurs 
in that portion of the aorta which is 
subjected to the most strain from the 
constant flow of blood, namely in the 
origin and ascending portions. In Pea- 


cock’s series of eighty cases, over 
two-thirds showed lacerations in_ this 
region. Krom a prognostic point of 


Not only 


are the symptoms severe, but a great 


view these are the gravest. 


majority terminate in a short time with 
rupture into the pericardial sac. In 
general it may be said that the farther 
along the aorta the aneurysm occurs, 
the less alarming are the symptoms and 
the better is the prognosis for life. At 
the origin of the aorta and in the as 
cending portion and arch, the initial 
intimal laceration of spontaneous dis 
secting aneurysm is usually transverse. 
Klsewhere it is usually longitudinal. 
l’ractically all of the intimal lacerations 
of traumatic dissecting aneurysm are 
transverse or slightly oblique, regard 
less of where they are found. 
Traumatic aneurysms of the aorta 


While 


relatively more rare than the sponta 


are practically all dissecting. 
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neous type, they are being seen some- 
what more frequently due to the great- 
er number of industrial and automobile 
accidents occurring at the present time. 
About one hundred cases have been re- 
War injuries have 
heen responsible for a number.  Al- 
stated that in 


ported since 1895. 


' has 


though [lubener? 
the case of a traumatic intimal rip 


which has healed without dissection 


there can be a_ saccular aneurysm 
formed from the stretching of the scar 
by the constant stress of blood pres- 
sure, it is hard to conceive that bodily 
reparative processes cannot, by connec- 
tive tissue proliferation, reinforce such 
an area so that it will not become sac- 
culated. However constantly repeated 
low grade traumatism may lead to a 
saccular formation. .\ case reported 
by McFadzean** showed four saccular 
aneurysms of the abdominal aorta and 
common iliaes in contrast to a relative- 
This ol 


ly healthy thoracic aorta. 
had for 


man who 


curred in an old 
years been a trapeze and hard bar per- 
former. There was no history of lues 
and no evidence of it at autopsy. In 
this case it was considered that the 
long continued traumatization of the 
vessels between the bar and the verte- 
brae or pelvic brim was the sole causa- 
tive agent. 

Traumatic dissecting aneurysm may 
occur in a healthy aorta, providing the 
causative force is severe enough.  [n- 
deed under certain circumstances a 
healthy aorta may be torn completely 
across. Such a case was reported by 
Copeland,** in which there was no ex- 
ternal evidence of the cause of death. 
The reason for the complete rupture 


was not entirely clear. It could be ex- 


plained by the force acting as a contre- 
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coup. Obviously a force of less in- 
tensity is necessary to produce a trau- 
matic dissecting aneurysm in a scle- 
rotic and atheromatous aorta. In these 
cases the site of laceration seems to be 
the ‘hyaline fibroid’ lesion described by 
Adami,*! which is closely attached to 
the media in a sear-like formation, and 
not the sclerotic plaque of the intima 
which is somewhat loosened from the 
media. 

Traumatic dissecting aneurysm of 
the aorta is generally formed at the 
time of the accident or immediately 
following. It may be produced by sev- 
eral types of injuries. A severe blow 
on the chest by a large blunt force may 
be the causative factor. WKuhn*’ had 
under his care a man who was struck 
in the chest by a block of wood thrown 
from a buzz saw. A crushing injury 
of the chest with the fracture of sev 
eral ribs, such as sustained in an auto 
accident or in a fall, may be responsi- 
ble. (See Shennan“ 
has also reported a case in which a fall 
The 


individual struck the pavement, frac- 


cases below FE 


caused a dissecting aneurysm. 


turing his clavicle and several ribs. 

It has been shown that in traumat 
ic dissecting aneurysm the initial in 
timal laceration is usually: (a) at or 
near the attachment of the obliterated 
ductus DBotalli; (b) just above the aor 
tic valves. It is often the posterior 
part of the wall that is injured. It will 
be remembered that the ligamentum ar 
teriosum joins the aorta very near the 
root of the left lung, and is closely re- 
lated to the structures of the root. This 
whole mass is anchored to the verte- 
bral column by connective tissue. The 
aortic attachment of the ligamentum 
acts as a fixation 


arteriosum then 
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The arch as a whole is further 


point. 
fixed by the great arterial trunks. In 


the post-mortem examination of many 
cases, it has seemed that the hinge-like 
action of this attachment was responsi 
ble for localizing the point of injury. 
This has been emphasized by Jaffe and 
Sternberg?’ and Shennan.*" The for 
mer authors found that in aviators who 
had fallen from various heights, there 
were transverse aortic lacerations at or 


The 


wall of the aorta is not as fixed as the 


near this attachment. anterior 
posterior, and the latter may be crushed 
against the vertebral column, thus sus 
taining the brunt of the impact. 

With regard to the medico-legal as 


maintains that dis- 


S 


pect. Kauffmann 
secting aneurysms do not form as the 
immediate effect of an accident, and 
that the time elapsed is generally great 
enough to relieve an insurance com- 
pany of any responsibilitv. He states 
that a large aneurysm noticed after an 
iccident generally speaks against any 
relationship between the aneurysm and 
the accident. On the other hand, Et 
ling ’ has collected evidence to support 
The 


show 


the opposite view. judgments 


rendered in his cases that: TI. 


l‘raumatism is admitted to be a cause 
of dissecting aortic aneurysm; 2. The 
lesion is very serious; 3. When it oc- 


urs while at work and is so diag- 


osed, it may constitute the basis for 


lamage-suits and claims for compensa- 


tion; 4. Treatment should be contin- 


ied over several months before an 


melioration of symptoms is hoped for ; 


5. When symptoms persist, the lesion 


nay be classified under the law allow- 


iy for accidents from work; 6, In 


int of gravity traumatic aneurysms 
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should be placed among the causes for 
permanent incapacity from work. 
this 


least instance?” in 


a Supreme Court 


In at one 


country, (here of 
Idaho) has ruled that when a sudden 
strain or injury on the part of an in 
dividual during the course of employ- 
causes a fatal dissecting 


ment either 


aneurysm or aggravates one already 
present to such an extent that the pa 
tient dies, such a fatality constitutes a 
an accidental injury and 


death trom 


is compensible. 
Case REpoRTS 


The first case is rather unusual. 
While not absolutely proven, it is be 
lic ved 


found at 


that the dissecting aneurysm 


autopsy was of traumatic 


origin. It was undiagnosed during 
life, was symptomless, and played no 
The 


aneurysm had occurred sometime previ 


role in the death of the patient. 
ously, probably dating back five vears 
to the time of the patient's rather se 
While it ended in a blind 
pocket and had not ruptured back mto 
“healed” 


in the sense that it was entirely lined 


vere Injury. 


the aorta, the aneurysm was 
by endothelium and had a small blood 
stream functioning through a canalized 
thrombus which supplied the superior 


mesenteric and left renal arteries 


Case 1. C. W., a white man, age 723, until 
five vears before his death had en): ved ex 
cellent health At that time, in the fall 


f 1925, he was mm an automobile accident 


The hospital Mercy 
Hospital, Oshkosh, Wisconsin, showed that 


report, furnished by 


condi 


he was admitted in an unconscious 

tion General examination and x-ray, re 
vealed an oblique fracture of the right clavi 
cle with displacement, three transverse frac 
tures of the sternum in fair position, and 
fractures of the mid-portions of the 3rd 


and 4th ribs on the right. 
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While in the hospital the patient had 
some blood stained sputum, but no frank 
hemoptysis. The first urine specimen was 
smoky and full of microscopic blood. Al- 
bumin and many casts were present. The 
blood Wassermann was negative. There was 
a temperature rise to at least 100° F, nearly 
every day. The patient was in the hospital 
three weeks. He was not well following 
discharge, but suffered considerable pain in 
his hips and lower spine. In Dec., 1926, he 
went to the Mayo Clinic. The abstracted 
record shows that he was suffering from a 
hypertrophic arthritis of the hip joints. His 
fractures had healed. There was some hy- 
pertension and a moderate secondary ane- 
mia. Urinalysis and blood Wassermann 
were negative. There was a_ generalized 
sclerosis of the pelvic vessels. No heart dis- 
ease was reported. According to his daugh- 
ter he had not suffered any shortness of 
breath or pain up to this time. Several 
months later he became weak and short of 
breath after walking against a wind. This 
passed off with rest. In January, 1930, his 
ankles began to swell and his liver became 
enlarged. A week of low grade abdominal 
pain and slight shortness of breath was fol- 
lowed by an attack of extreme dyspnea, and 
a sudden excruciating epigastric pain. This 
lasted. some time. After a month’s sickness 
he recovered temporarily and started to do 
a little work again. He did not limit him- 
self sufficiently, and in May, 1930, he had 
a similar attack. He never completely re- 
covered; and for the next five months be- 
fore his admission to Presbyterian Hospi- 
tal, he suffered considerably from dyspnea 
and dull epigastric pain. latterly he took 
morphine nightly for rest and was not able 
to leave the house. He could lie down but 
rested more easily on pillows. 

He was admitted in August, 1930, on the 
service of Dr. R. C. Brown. There was 
grave cardiac decompensation. The heart was 
enlarged, rate 60, with marked irregularity 
and a moderate pulse deficit. His respira- 
tions were labored and of Cheyne-Stokes’ 
type. There were a few moist rales at the 
bases, the liver was enlarged and the lower 
extremity edema reached to the knees. There 
was a moderate secondary anemia. His 


blood chemistry was normal. The blood 


pressure was 108 over 102. The urine on 
admission showed albumin and casts, which 
however, cleared up before discharge. The 
phenolsulphonphthalein test showed a 60 per 
cent excretion in three hours. The electro 
cardiogram showed myocardial damage and 
ventricular extra-systoles. He was in the 
hospital for two and one half weeks on the 
usual supportive régime and showed marked 
clinical improvement. He remained at home 
for five weeks. On _ re-admission all his 
previous symptoms were aggravated. He 
grew gradually worse until his death ten 
days after admission. His rather sudden 
death was typically cardiac. The clinical 
diagnosis was: arteriosclerosis with moder 
ate hypertension, chronic fibrous myocarditis 
and cardiac decompensation, and generalized 
anasarca, 

Post-mortem Examination (Dr. C. W. Aft 
felbach). “Anatomical Diagnosis: Marked 
generalized arteriosclerosis; multiple scars 
of the myocardium; marked hypertrophy of 
the wall of the left ventricle; chronic pas 
sive hyperemia; marked anasarca of the low 
er extremities; ascites and bilateral hydro 
thorax; arteriosclerotic atrophy of the kid 
neys; old dissecting aneurysm (traumatic? ) 
of the thoracic portion of the aorta. 

“The aorta was opened along the dorsal 
wall. The = scissors, cutting from above 
downward, entered a sac. The beginning oi 
the sac was 14 cm. above the mouth of the 
celiac axis. At its upper end there was a 
transverse groove in the lining of the aorta 
about 1 mm. wide. The main channel ot 
the aorta consisted of a narrow curved pas 
sage that admitted a thin metal ruler 1 cm. 
wide, the upper opening of the sac occupy- 
ing at least four-fifths of a cross-section 0! 
the aorta. The narrow true passage of the 
aorta was on the right side of the sac. (Se 
Figure 1*). The lower end of the mai 
channel was at the mouth of the right renal 
artery, and into it also opened the intercostal 
arteries and the celiac axis. The sac itseli 
was about 16 cm. long, the proximal 6 cm 
being filled with fluid blood only, whereas 
the distal 10 cm. was occupied by canalized 
*The photographs are by Mr. R. H. Leach 
photographer at Rush Medical College, un 
der the supervision of the writer. 








rtificially. The proximal portion of the aneurysmal sac contained only 
we distal portion, where it bulged slightly, 1s 
hannel of the aorta the mouth of the right renal artery is visible immediately adjoimineg 
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Fic. 1. The true channel of the aorta is at the right side and the opening is held together 
fluid blood, whereas 


filled by a canalized thrombus. In the true 


1 mf 41 


e wall of the aneurysm near the distal end « e€ Sat 
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brown dry thrombus. The lining of the 
first part of the sac and of the rest of the 
aorta had the same color but in the former 
region there were no sclerotic plaques or 
fatty deposits, both of which were abundant 
elsewhere. 

“The superior mesenteric and left renal 
arteries emptied into the aneurysm through 
the thrombus. The front wall of the aorta 
bulged on the left side for a distance of 
about 8 cm., and this was in the region of 
the brown thrombus. 

“The transverse groove at the beginning 
of the aneurysm (see Figure 2) was slightly 
jagged and almost all of the 
\t the opening of the aneurysm there 


surrounding 
aorta, 
was a thin ridge of tissue extending across 
a part of the right side. 

“A cross-section through the aneurysm and 
the main channel of the aorta (see Figure 3) 
in its upper third, at about the level of the 
sixth intercostal branch, reveals a_ splitting 
of the media of the aorta into two parts, 
thus making up the wall of the aneurysm. 
The false channel is on the right. The same 
relations are illustrated in a_ cross-section 
(see Figure 4) through the lower third of 
the aneurysm showing on the right the can- 
blood 


stream supplying the superior mesenteric and 


alized thrombus through which the 
left renal arteries was maintained.” 
Histology. In sections of the aorta proxi- 
mal to the 
toxylin and eosin, the sub-intimal layers are 


hvalinized fibrous 


aneurysm, stained with hema- 


moderately thickened by 
tissue. The nuclei are sparse and there are 
a few lime salt deposits. In sections stained 
with phosphotungstic-hematoxylin, the elastic 
The ad- 


ventitia is not changed in any noteworthy 


fibers of the media are segmented. 


way. 
In sections through the transverse groove 
at the beginning of the aneurysm, the con- 


nective tissue of the intima is sparse. The 
scar of the depression extends through about 
two-thirds of the media. There are small 


thin-walled blood vessels scattered along the 
medial tear, being more numerous 


There is no hemosider- 


original 
here than elsewhere. 
pigmentation. Distal to the scar, elastic 
tissue is small in amount. 

In longitudinal sections through the par- 


tition separating the aorta from the aneurys- 


il 





Paul C. Samson 


mal cavity, the wall is split into two un- 
equal parts, the greater thickness being to 
side. Nuclei are few in 


ward the aortic 


number and all tissues stain lightly. There 
is an intimal lime salt deposit on the aortic 
side of the wall only. Extending through 
the middle of the section is a layer of smooth 
muscle fibers. The unequal split is through 


this layer. There are a few broken elastic 
fibers on the aneurysmal side of the parti 
tion. 

In cross-sections through the junction of 
the outer wall and the partition taken about 
5 cm. below the opening of the aneurysm, 
the media is of normal thickness on the aor 
tic side. At the aneu 
rysm there is a split in the media, about one 
third 
and about 


the lateral edge of 


running in the wall of the aneurysm 


two-thirds running out into the 


partition. There is a reduplication of the 


partition wall. On the aortic side of the 


split are lime salt deposits. 
In similar cross-sections taken just above 


the termination of the false channel, the 


wall of the aneurysm contains very few 


smooth muscle fibers, and there is a cor 


responding increase in the thickness of the 
in the partition. The 


smooth muscle coat 


dissection at this level, as judged by the 
small amount of involuntary muscle remain 
ing, Was near the junction of the 
media and adventitia. In place of the smooth 


intermediate zone 


very 


muscle fibers there is an 
in the wall of the aneurysm showing round 
fibroblastic pro 


cell infiltration and active 


liferation. This is in the region which 
showed gross anterior bulging of the aneu 
Lime salt deposits are ex 


rysmal_ wall. 


tensive. [lastic fibers are sparse. 

In a few sections there is a small amount 
of perivascular round cell infiltration, lim 
ited to the adventitia. Treponema pallidun 


is not found in sections stained according 


to the method of Levaditi. 


The following reasons are given as 
strongly suggestive of a traumatic ori- 
gin for the dissecting aneurysm. The 
patient had a crushing injury of the 
At no 


time before or since, as far as can be 


chest five vears before death. 


determined by history and communica- 
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Fic. 2. Illustration of the transverse scar and the ridge of tissue stretching across part 
the opening of the aneurysm. The lining of the first part of the aneurysm is ir 
egular, but there are no fatty changes like those in the wall of the upper portion of the 


irta or of the true passage 
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tion with the daughter, did he have any 
symptoms indicative of a spontaneous 
dissecting aneurysm of the size found, 
in which there must have been a tem- 
porary but serious interference with 
the blood supply to the left kidney and 
small loops of bowel. Immediately fol- 
lowing the accident the patient had a 
smoky hematuria, probably from the 
kidney. [lanser*® has emphasized dis- 
secting aneurysm as a cause of blood 
in the urine, of renal origin. ‘The train 
of symptoms and the cardiac failure re- 
sponsible for his death are explainable 
on the basis of the coronary throm- 
hosis found at autopsy. The original 
intimal laceration was in the upper part 
of the descending thoracic aorta and 
was transverse. If the aneurysm had 
heen present previously, it would have 
in all probability ruptured through at 
the time of the accident. ‘There was 
no blood staining of the tissues in the 
neighborhood of the scar either mi- 


Un- 


der similar circumstances, if the indi- 


croscopically or macroscopically. 





Fic. 3. 


of the aneurysm, the false channel being on the right side. 


most of the wall. 
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vidual in question had been younger 
and without atherosclerosis, the diag- 
nosis of traumatic dissecting aneurysm 
would have been unquestioned. 


CASE 2. This case was also believed, from 
rather positive clinical and x-ray evidence, 


to have been one of traumatic dissecting 
aortic aneurysm, and was so diagnosed dur 
There was no post-mortem proof 
however. J//istory. Dr. R. A. W., age 62, 
was admitted to the Presbyterian Hospital 


Herrick in 


ing life. 


on the service of Dr. James B. 


1922. 


July, 
dyspnea on exertion, orthopnea, and swell 


He complained of tachycardia, 


ing of the ankles. 

Kleven vears before at the age of 51, when 
previously perfectly well, he had fallen on 
his back from a height of ten feet. 
shaken up and 
he had hemoptysis for three weeks. 
severe sub 


He was 
severel) following the fall 
During 


this time he suffered from a 
sternal pain and sense of oppression. The 
pain went through to his back. Later it 


became constant and aching 

A year after the accident he had his first 
attack of tachycardia, weakness and dysp 
coming on suddenly while operating 
slightly dilated pul- 


Two years after the accident 


nea, 
Fluoroscopy showed a 
sating aorta. 


showed a definite fusiform aneurysm 


x-ray 


This photograph is of a transverse section through the aorta at the upper end 


The media can be traced through 
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of the descending thoracic aorta. There was mission, but in spite of this there was a 
no history of lues and repeated Wasser progressive increase in the severity of his 
mann examinations were negative. Three symptoms 
vears after the accident the patient had a On admission, general examination showed 
similar attack, again while operating. Be- a somewhat enlarged heart, and an increase 
tween attacks he was symptom free. Dur in the retromanubrial dullness No mui 
ing the seven years previous to his admis murs were heard. There was a systolic re 
sion to Presbyterian Hospital, he had at traction of the precordial mterspaces The 
tacks of tachycardia, coming on about once liver was enlarged but there was no ascites 
a month, generally without exertion. His Some edema of the legs was present. Uri 
blood pressure averaged about 160 over 100. — nalysis showed albumin and cast X-ray 
There was a slight albuminuria discovered howed a fusiform dilatation f the des 
nine years before. cending thoracic aorta 

The patient had been able to work until While in the hospital there was a pro 
May, 1922, 1n spite of his attacks, but at gressive improvement, and the patient was 
that time he had a particularly bad spell, discharged with a diagnos of “healed” 
associated with a dilated heart. He rested traumatic dissecting aneurysm of the de 
during the four months previous to his ad scending thoracic aorta, adhesive pericarditis 





Fic. 4. This is a transverse section through the distal third of the aneurysm illustrating 
the canalization of the large thrombus which occupies the false channel, and the splitting of 


he media to form the wall of the aneurysm. The aortic channel is on the left. 
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and pleuritis, chronic myvcarditis with brok- 
en compensation, and chronic nephritis. The 
patient lived some time after discharge from 
the hospital. 


Casé 3. Through Dr. IK. R. LeCount it 
was learned that Dr. Roger T. Vaughan, 
Night Warden at Cook County Hospital, 


had diagnosed a case of spontaneous dis- 
secting aneurysm of the aorta during life. 
Aside from the obvious interest attached to 
a rare diagnosis, this case is important be- 
cause it illustrates, also, the all too fre- 
quent tendency to diagnose a perforated ul- 
cer because of acute upper abdominal pain. 

Case Summary. J. H., a white male, age 
49, was admitted to Cook County Hospital 
in December, 1921, at 6 P.M., after having 
been seen at home and sent in as a suspected 
case of perforated gastric ulcer. Previous 
to this time there had been trouble referable 
to the gastro-intestinal tract. However he 
had complained of palpitation on climbing 
Six weeks be- 
treated at the 


stairs for about two months. 
fore the onset he had been 
for “heart trouble.” 


admission and 


Rush Dispensary 

About five hours 
shortly after eating, he was suddenly seized 
knife-like pain, located 


before 


with an agonizing 
principally in the epigastrium. It was con- 
stant, but waxed and waned in intensity. It 
doubled. him up and he was very restless, 
The pain was 
vom- 


rolling from side to side. 
something entirely new to him. He 
ited several times during the afternoon, but 
had seen no blood. He was dizzy and cov- 
ered with perspiration. 
had been aggravated by drinking hot water. 
Qn admission there was slight upper abdom- 
inal rigidity and moderate tenderness, local- 
The pain- 


l:arlier, his distress 


ized chiefly in the epigastrium. 


was entirely out of proportion to these 
findings, however. There was no_ fever. 
The pulse was 82, and of fair quality. It 


was palpated better in the left arm than 


in the right. The blood pressures were un- 
equal, being 60 systolic and diastolic unob- 
tained in the right arm and 115 over 60 in 
the left. The patient was somewhat pale. 
A blood 


12,000. 


count showed a_ leucocytosis of 


There was a slight increase in the 
precordial dullness. The tones were rather 
distant and an occasional extra-systole was 
murmurs, but a 


There were no 


heard. 
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rough to and fro pericardial friction rub 


was audible over the entire precordium. 
There was a retraction of the apical inter- 
spaces in systole. The lung examination 
was negative. On careful questioning it 


was elicited that the patient also had pain 
over the lower two or three ribs on both 


sides, radiating from back to front. 


The conclusion drawn was that this 
was not a surgical abdominal condi- 
tion. The absence of marked rigidity, 
tenderness, distension, and mass and 
the presence of practically normal per- 
istaltic sounds failed to form the basis 
of any evidence of an intra-abdominal 
lesion. 

The primary findings were: Severe 
pain in the epigastrium and lower chest, 
neuralgiform in character, sudden in 
onset, and lasting more or less con- 
stantly over a period of five hours; 
unequal pulses and unequal blood pres- 
sures. Along with the slight anemia 
this suggested a sudden accident in the 
chest. At his age the rupture of an 
aneurysm was the most likely possi- 
bility, and the relative slowness of a 
fatal termination suggested an aneu- 
rysm of the dissecting variety. There 
was no evidence of perforation into the 
peritoneal or pleural cavities. No aneu- 
rysmal findings such as bruit or pulsa- 
tion were present. It was suspected 
then that the lesion was an aneurysm 
of the arteriosclerotic type, affecting 
the thoracic aorta. The patient’s sud- 
den death fourteen hours after admis- 
sion with gasping, imperceptible pulse, 
cyanosis and syncope, was also strong 
favor of the 


evidence in suspected 


cardiovascular lesion. There was a 
questionable previous history of lues. 

It is probable that x-ray examination 
would have made the diagnosis very 


easy, but the patient's condition on ad- 
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mission prohibited such a procedure. SUMMARY 
In addition it was felt that the diag- 
1. Inthe foregoing review we have 


nosis was sufficiently secure on clinical 
—s summarized what appear to be the 

erounds alone. Post-mortem examina- ‘zs : 
most Important features ot dissecting 


tion was confirmatory. / ; 
aneurysm of the aorta, from a clinical 


Inatomic Diagnosis (Dr. Ti. R. LeCount) and pathological standpoint. 


“Fresh dissecting aneurysm of the aorta, 1 
. . > T , loo, ‘ owes 
nominate and right common carotid arteries The etiology, symptomatology, 


pertoration into the pericardial sac; marked chagnosis, prognosis and pathology of 
hemopericardium ; slight left hemothorax ; dissecting aneurysm of the aorta are 
light hemoperitoneum; slight) hemorrhag« 
viven 
into the tissues back of the aorta and around = *° 
the mnominate artery and vein; compressed 3. Particular stress is laid upon 
right auricle and ventricle; edema and ane 
2 traumatism as an etiologic agent, with 
mia of the lungs; edema and marked hy 
peremia of the liver; passive hyperemia of = 4 discussion of the probable relation- 
the kidneys and spleen.” ships of the different mechanical and 
Other items in the diagnosis have n 
—s Te the dia 7 anatomic factors concerned. 
hearing on the disease under discussion. 
“The pericardial sac is completely filled ‘. Various medicolegal aspects of 
with blood, most of which is clotted. The a — :; , 
traumatic dissecting aneurysm of the 


pulmonary artery is deeply furrowed by the 


pressure in front, and the right auricle and aorta are presented. 


ventricle are partially collapsed. The hem 2 re 
, 5. lhree new cases are reported, 
rhage has occurred from a rupture of the . 


idventitia on the right side of the aorta, two of which were confirmed at au 


In addition to the pericardial hemorrhage, — tops) 
blood has seeped into the tissues just below 
the innominate vein and to the left of the Case 1, illustrated, was probably of 
nominate artery. There is a slightly turbid traumatic origin. Case 2. probably 
pale bro id in the left pleural cavit : 

rown fluid in the left pleural cavit) Uso of traumatic origin, was diagnosed 


. The wall of the aorta is split all the hef | Ty 
tT ‘Tre rm. ct. Riss 
down to 4 cm, caudad to the renal erore deatn. lere Was NO post-motr 

rteries and the split extends in the other tem examination. Case 3 was a proven 


lirection to the heart and is in the dorsal case of spontaneous dissecting aneur- 
irt of the wall. The wall of the abdominal , : :, ; 
‘ vsm of the aorta, diagnosed before 
rta is thin, and occupying nearly all of the ’ 


ing of this part, as well as of the com death 

iliacs, are yellowish thickenings with 
it lime. The dissection is continued into I am indebted to the following men for 
e€ mnominate and right common carotid timely suggestions, and for permission to use 


teries, but these are the only branches so material: Dr. James B. Herrick; Dr. E. R. 


volved. The split in the innominate ar- LeCount; Dr. C. W . Aptelbach; Dr. R. C 
ry extends into the right common carotid Brown; Dr. Roger T. Vaughan. Case rec 
rtery for about 2 cm. distal to the mouth,  ords and abstracts were kindly furnished by 
d here there is a transverse slit in_ the Presbyterian Hospital, Chicago; Cook Coun 
all about 7 mm. long, through which the — ty Hospital, Chicago; Mercy Hospital, Osh- 
men of the artery communicates with the kosh, Wise.; The Mayo Clinic, Rochester, 


eurysm.” Minn. 
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Clinical and Experimental Observations on 
the Treatment of Pernicious Anemia with Desiccated 
Stomach and with Liver Extract*? 


Sturcis, M.D.. fF 


By Cyrus C, 
F.A.C.P., Ann 


INTRODUCTION 

l1I. possibility that a defect in 

the stomach may be related to the 

etiology of pernicious anemia has 
heen recognized for many years. This 
belief has been based upon a number 
of clinical facts, some of which have 
heen established and confirmed by nu- 
merous observers. The most. signifi- 
cant evidence suggesting this etiologi- 
cal relationship is that every patient, 
probably without exception, has at least 
i functional impairment of the stomach 
mucosa as indicated by the inability 
to secrete hydr« whloric acid. This fact 
hecomes even more. significant now 
that it is known that hydrochloric acid 


secreted under the powerful 


is not 

stimulus of histamin injections, that 
the achlorhydria precedes all other 
known evidence of the disease, and 
that the acid does not appear in the 


istric contents during a spontaneous 
therapeutically induced remission, 
vidence of an impaired function of 


e stomach mucosa, therefore, is the 


From the Thomas Henry Simpson Memo 
\ledical Research, Um 
Ann Arbor, Michigan 
Meeting of the 


1 Institute for 
rsity of Michigan, 
rRead at the Baltimore 
merican College of Physicians, 


3l. 


March 27, 


\.C.P.. and RAarpHAEL Isaacs, M.D.., 


17 fe 
i } cilidgan 


earliest, the most constant, and_ the 
most persistent abnormality known to 
exist in a patient with the disease. 

\dditional suggestive data pointing 
to the role of the stomach in the causa- 
tion of the disease, are to be found in 
the reported cases of patients who have 
had a total gastrectomy and who later 
developed the blood picture ol perni- 
cious anemia. ‘This important evidence 
is based upon only rare observations, 
as the operation usually is performed 
for extensive carcinoma of the stom- 
ach, recurrences of the growth may 
confuse definite conclusions, and many 
patients do not survive a sufficient pe- 
riod of time to permit the development 
of the anemia. 

Opinions concerning the importance 


of the stomach in the etiology of per- 
nicious anemia have heen based solely 
upon clinical observations until recent- 
Castle 


ly when reported his classical 


experiments, which appear to demon- 
strate conclusively that there is funda 
mental relationship between the ane- 
mia and a defect in the gastric secre 
This observer fed proteins in 
slightly 


tion. 
the form of grams of 


cooked Hamburg steak to normal per- 


> 
ei ”) 


sons and recovered it after it had been 
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subjected to gastric digestion for three- 
quarters to one hour. This material 
when introduced daily into the stomach 
of a patient with pernicious anemia, 
by means of a tube, promptly produced 
a remission in a manner similar to that 
following the administration of liver. 
Krom these repeated and well con- 
trolled experiments it is possible to 
conclude definitely that the gastric se- 
cretion of a patient with pernicious 
anemia is defective, as it is unable to 
liberate from protein a substance which 
prevents the development of pernicious 
anemia. Further work suggests that 
the significant defect of the gastric se- 
cretion is not the absence of hydro- 
chloric acid, pepsin or rennin, but 
probably of an unknown enzyme with 
the capacity to liberate a product from 
protein, possibly a nitrogenous base, 
which has the ability to control the 
maturation of red blood cells in the 
bone marrow. All observations point 
to the cause of the anemia of perni- 
cious anemia as a failure of the red 
blood cells to develop at the proper 
rate of speed. This must eventually 
result in an anemia, as a sufficient num- 
ber of mature cells are not released in 
the peripheral blood to compensate for 
the red blood cell destruction which 
proceeds at a normal, or possibly an 
increased rate. It appears rational to 
conclude, therefore, that the reduced 
red blood cell production is due to an 
absence or diminution of this unknown 
substance which is normally elaborated 
by the secretions from the gastric mu- 
cosa acting on protein. 

From the clinical observations and 
experiments which have been enumer- 
ated, the authors* * reasoned that the 
administration of desiccated normal 


stomach should have the capacity to 
remedy the fundamental defect in per- 
nicious anemia either by supplying a 
sufficient amount of effective pre- 
formed material, or possibly by intro- 
ducing an unknown enzyme-like sub- 
stance which could liberate the effec- 


tive material from protein. 


MATERIAL AND ALE? ODS 


Since the discovery of the therapeu 
tic value of stomach tissue in perni 
cious anemia, we have tested the mate- 
rial on over 100 patients in various 
stages of the disease, and reports of 
232 successfully treated patients have 
appeared in the literature. The present 
report deals with the response of 50 
patients whose initial red blood cell 
counts were below 2.9 million per cubic 
millimeter when treatment was_ be 
gun. lor two years prior to the in 
troduction of stomach therapy, a group 
of patients had been treated with vari 
ous types of liver extract, and fifty 
of these, who have been adequately 
treated on Lilly’s Liver Extract (No 
343, N.N.R.) have been selected from 
our patients and the results analyzed 
in order to compare the effect of the 
two forms of treatment. Each case 
has been subjected to careful clinical 
examination, gastric analysis, blood 
studies, including I[’rice-Jones meas 
urements of the red blood cells, 
bilirubin estimations, and all addition 
al studies which would make certain 
the diagnosis of pernicious anemia and 
exclude other types of anemia. In ad 
dition, each patient has shown a char 
acteristic response to liver or stomac! 
therapy, which lends further support 
to the correctness of the diagnosis 
The essential information concernins 
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the sex, age, duration of present ill- 
ness, red blood cell count prior to 
a | treatment and the dosage employed in 
. _ treatment in the two groups is given in 
e | Table I. 

re Preparations Used and Method of 
oi Administration—The desiccated stom- 
ach* was prepared by removing the 
fat and surrounding mesentery, and 
chopping the material very fine. This 
was then dried at a low temperature 
and the fat removed by repeatedly 
washing with petroleum benzine. One 
1s hundred grams of fresh stomach 
yielded an average of 13.3 grams (11.7 
to 15.0 grams) of the dried, defatted, 
material. With the fat removed the 
material has very little odor and only 


*Ventriculin (N.N.R.) prepared through 
cooperation with Parke, Davis and Company 


Observations on the Treatment of Pernicious Anemia 


133 


a slight taste. It is not soluble in 
water, but may be eaten, preferably in 
tomato juice, as one would a thick ce- 
real. Lilly’s Liver Extract was used 
throughout in the second group and in 
most instances was given in tomato 
juice, but also in water or orange juice. 
Usually both therapeutic agents were 
given to the patient midway between 
breakfast and lunch, but occasionally 
the dose was divided into two equal 
parts by giving a mid-morning and 
mid-afternoon portion. 

The blood studies were made at the 
same time each day so that comparative 
observations could be recorded. For 
the reticulocyte counts, brilliant cresyl 
blue-Wright’s stain preparations were 
made, 1000 cells being counted, ex- 
cept when there was any doubt, in 























C of Detroit. which case 2,000 or more were enumer- 
1 
I) TABLE I 
i 
y Fifty patients treated with Fifty patients treated with 
r desiccated stomach—(Ventriculin) Lilly’s Liver Extract 
0 Sex Males 31 Females 19 |Males 34 Females 16 
am Age 40 to 70 years (92%) 40 to 60 years (56%) 
zt 40 to 60 years (68%) 40 to 70 years (80%) 
ie 3 under 40 years (24, 26,27 years) 3 under 40 years (34, 35, 39 years) 
5 3 over 70 years (72,74,74 years) | 5 over 70 years (72, 73, 74, 74, 75 
al years) 
c | 
1 Duration I year or less 50% I year or less 46% 
S of 2 years or less 62% 2 years or less 62% 
. illness 3 years or less 96% 3 years or less 80% 
Over 3 years 4% Over 3 years 20% 
n ' Red blood cell I million or less 12% 1 million or less 28% 
d - count before 1.1 to 2 million 58% 1.1 to 2 million 50% 
treatment 2.1 to 2.8 million 30% 2.1 to 2.8 million 22% 
r > Dosage 80% of patients received 30 to 40| 68% of patients received from 5 
] ‘ grams daily to 12 vials* daily 
» 10% of patients received 15 to 20' 18% of patients received from 3 
grams daily to 4 vials daily 
$ 








I _ ‘*1 vial is made from 100 grams of liver. 
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ated. When the young red blood cells 
are properly stained by this method, 
they show a blue, fuzzy precipitate, 
or reticulum, in the buff colored cor- 
puscle. The very young ones show 
much reticulum, whereas in those that 
are nearer maturity, the blue material 
may be confined to a few spots. If the 
cells are improperly stained, the en- 
tire corpuscle is grayish or bluish (dif- 
fuse basophilia) or irregularly colored 
(polychromatophilia). Improper stain- 
ing usually results in a reticulocyte 
count that is low, as many of the cells 
are overlooked. 


EFFECT OF THE TREATMENT ON THE 
GENERAL CONDITION OF THE 
PATIENT 


Improvement in Appetite. The ef- 
fect on the general condition of the 
patient following the administration of 
desiccated hog’s stomach is as prompt 
and striking as the satisfactory change 
which is produced by insulin in a pa- 
tient with diabetic coma, or by desic- 
cated thyroid gland in a patient with 
myxedema. After the treatment has 
been given for from 3 to 7 days, there 
is a sudden and pronounced increase 
in appetite, which usually constitutes 
the earliest clinical evidence of im- 
provement. Not infrequently the pa- 
tient suddenly requests some unusual 
article of diet, and following this will 
regularly consume all of the food 
which is served as the ordinary hos- 
pital diet, and in many instances de- 
mand more. The development of a 
keen appetite within such a short time 
after the treatment is instituted is all 
the more impressive when compared to 
the anorexia which is often present in 
patients during a relapse. 


Gain in Weight. As a result of the 
increased food intake there is usually 
a substantial gain in body weight. In 
50 patients who were treated with desic- 
cated stomach and in whom it was 
possible to obtain accurate data con- 
cerning the body weight, there was an 
average gain of about 20 pounds in 
the first 19 weeks of treatment. (Fig- 
ure 1). In some patients who were 
markedly undernourished there was a 
gain of almost one pound daily for the 
first ten days or two weeks and one 
patient gained a total of 63 pounds in 
the first year of treatment. There was 
not sufficient data concerning the gain 
in body weight in the group of pa- 
tients treated with liver extract to make 
an exact comparison with the group 
treated with desiccated stomach. The 
general impression, however, is that 
the increase in body weight in the two 
groups is approximately the same. 


Gastro-Intestinal Symptoms. Coin- 
cident with the improvement in the 
appetite, all of the major gastro-intes- 
tinal symptoms are readily controlled. 
There is usually complete relief from 
nausea and vomiting within a few days, 
even in patients in whom these symp- 
toms have been pronounced. In a few 
of those with an extremely low red 
blood cell count and persistent vomit- 
ing, it has been necessary to introduce 
the desiccated stomach by means of a 
stomach tube. Some of the medica- 
tion has been vomited but sufficient has 
been retained to cause the gastro-intes- 
tinal symptoms to disappear. Other 
common symptoms, such as diarrhea or 
constipation yield to stomach therapy, 
as the bowel movements in almost ev- 
ery case have become normal. Con- 
stipation and abdominal distension, 
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however, may persist in those patients 
who have advanced spinal cord 
changes, even though the red blood 
cell count becomes normal. It is pos- 
sible that this may be explained by an 
impairment of the nervous control of 
the intestines. The characteristic glos- 
sitis which was present in over fifty 
per cent of this group of patients is 
usually readily controlled by the treat- 
ment. In a few patients, it has per- 
sisted in a mild degree, and occasion- 
ally there has been recurrence of the 
complaint after the blood has become 
normal. 

Fever, Pulse Rate, Gain in Strength. 
Other striking manifestations of im- 
provement are the disappearance of the 


» I. Shows average gain in body weight of 50 patients 
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fever and tachycardia which are so 
commonly present when the anemia is 
severe, and a rapid gain in strength 
and sense of well being. Even when 
the anemia has been severe before 
treatment, the patient is usually able 
to become ambulatory within a week 
or two, and in an additional six to 
eight weeks may resume a normal life. 
Some patients have returned to their 
former laborious occupations, which 
have required more than an ordinary 
amount of physical strength and en- 
durance. 

Skin Changes. Additional and con- 
stant evidence of improvement is a dis- 
appearance of the yellowish pallor 
which is present in all patients when 


trea‘ed with Ventriculin, in weeks. 
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the anemia is severe. This disappears 
as the blood bilirubin approaches nor- 
mal, which is in about two or three 
weeks. It is interesting to note that 
within a few days after the treatment 
is begun, the pads of the fingers and 
palms, the chin, the cheeks and the 
tip of the nose become flushed. This 
reaction must be a vasomotor phenom- 
enon as the flushing occurs before there 
is a demonstrable increase in the red 
blood cell count. The creases in the 
palms of the hands remain pale, how- 
ever, and do not become red until the 
blood count is between 2% and 3 mil- 
lion red blood cells per cubic milli- 
meter. 


CHANGES IN THE NERvouS SYSTEM 


A very large majority of patients 
with pernicious anemia have symptoms 
referable to the nervous system of 
which the most common is paresthesia 
of the hands and feet. This symptom 
may entirely disappear with stomach 
therapy, although it is not entirely con- 
trolled in all patients. There is a less 
favorable effect on the more serious 
neurological complications, such as loss 
of the sense of position of the limbs, 
impaired control of the sphincters of 
the bladder and rectum, and spastic 
paraplegia, although occasionally the 
improvement may be remarkable. In 
some instances, the neurological mani- 
festations are held in abeyance, or, less 
commonly, there may be a distinct ad- 
vance in the symptoms despite the fact 
that the anemia has been controlled. 
The latter situation has not been ob- 
served so far in patients who have 
been treated with desiccated stomach, 
but has been known to occur in those 
who have received sufficient liver ex- 








tract to keep their blood at a normal 
level. From our present experience, 
however, it is not possible to say that 
desiccated stomach is superior to liver 
in treating the neurological complica- 
tions. In general it may be concluded 
that improvement in the minor neuro- 
logical symptoms frequently occurs, 
but in patients with more extensive in- 
volvement, the outlook is far less prom- 
ising. 


CHANGES IN THE PERIPHERAL BLoop 

When desiccated defatted whole 
stomach or liver or liver extract is fed 
to patients with uncomplicated perni- 
cious anemia, a characteristic “reticulo- 
cyte response” follows. This consists 
of (1) a latent period, (2) a rapid 
increase in the absolute number and 
percentage of reticulocytes, reaching 
a maximum, followed by (3) a de- 
crease in the percentage until the pre- 
treatment level or slightly above (1 to 
3 per cent) is reached. 


CALCULATED MAxImuM RETICcu- 
LOCYTE PER CENT 


A valuable feature in studying the 
potency of a preparation is the height 
to which the reticulocyte percentage in- 
creases after the therapy has been 
started. Based on the study of the 
average maximum rise reached in many 
patients, Minot, Cohn and their co- 
workers‘ noted that there was a rela- 
tionship between the maximum height 
of the reticulocyte count and the initial 
red blood cell count. The lower the 
red blood cell count on the day that 
the first dose of the medicine was 
given, the higher was the rise in the 
number of reticulocytes. Riddle’s for- 
mula® is as follows: 
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Maximum reticulocyte 

0.73—0.2 E° 

0.73+08 E° 

(E°= Initial red blood cell count in millions 
per cu. mm.) 





per cent = 


The following table shows the cal- 
culated maximum reticulocyte percent- 
age with relation to the initial red 
blood cell count : 


Tasie II 





Initial 
Red 
Blood 
Cell 
Count* 


Average 
Maximum 
Reticulocyte 
Percentage 


Range of 
Maximum 
Reticulocyte 
Percentage 





61.9 
55-7 
50.4 
45.7 
41.6 
38.0 
34.6 
31.7 
29.0 
26.5 
24.3 
22.3 
20.4 
18.7 
17.1 
15.6 
14.1 
12.9 
12.9 11.6 
2.3 9.4 — 11.6 10.5 
2.4 8.4 - 10.5 9.4 
2.5 75 - 9.4 8.4 
2.6 6.6 8.4 7.5 
2.7 5.7 7.5 6.6 
28 4.9 6.6 5-7 
2.9 4.1 5.7 4.9 
3.0 3-4 4.9 4.1 
3.1 27- 4.1 3.4 
3.2 21- 3.4 27 
3.3 15 - 2.7 2.1 
3.4 0.9- 2.1 1.5 
3-5 0.3 - 1.5 0.9 


0.4 55.7 — 69.1 
0.5 50.4 — 61.9 
0.6 45.7 
0.7 41.6 
0.8 38.0 
0.9 34.6 
1.0 31.7 
1.1 29.0 
1.2 26.5 
1.3 24.3 
1.4 22.3 
1.5 20.4 
1.6 18.7 
1.7 17.1 
1.8 15.6 
1.9 14.1 
2.0 12.9 
2.1 11.6 
2.2 10.5 


55-7 
50.4 
45.7 
41.6 
38.0 
34.6 
31.7 
29.0 
26.5 
24.3 
22.3 
20.4 
18.7 
17.1 
15.6 
14.1 





*Millions per cubic millimeter. 
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The average actual maximum reticu- 
locyte per cent for the hundred pa- 
tients treated by liver or stomach was 
23.7. The calculated maximum for 
this group was 21.52 per cent. For 
the 50 patients treated with liver ex- 
tract the actual maximum was 22.36 
per cent, while the calculated maximum 
was 23.43 per cent. For the 50 pa- 
tients treated with desiccated stomach, 
the observed maximum was 24.19 per 
cent, while the calculated maximum 
was 19.61 per cent. 

Figure 2 shows the relationship be- 
tween the observed maximum reticu- 
locyte percentage and the initial red 
blood cell count compared to the cal- 
culated maximum percentage for the 
liver extract cases and for those treated 
with stomach. It is evident that the 
patients receiving Ventriculin made 
from an average of 225 grams of fresh 
stomach daily responded as well as, if 
not better than, those receiving the ex- 
tract made from an average of 536 
grams of fresh liver daily. If whole 
liver and whole stomach have the same 
degree of hemogenic activity, one-half 
of it must be lost in making the liver 
extract. 

Of the 50 patients treated with liver 
extract, the average length of time re- 
quired to reach the maximum reticu- 
locyte percentage was 6.9 days, while 
the average for the stomach treated 
patients was 7.52 days, a difference of 
a little more than one-half day. This 
was exclusive of patients receiving 
massive doses. In view of the fact 
that the stomach treated patients 
reached, and in many cases exceeded, 
the calculated maximum reticulocyte 
percentage, the 0.62 day increase in 
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Fic. 2. The relationship between the observed maximum reticulocyte percentage and the 
initial red blood cell count compared to the calculated maximum percentage for the liver 
extract cases and for those treated with stomach. 


length of time to reach the maximum 
must be interpreted not as deficient 
potency, but as evidence of a longer 
period required to utilize and absorb 
the stomach tissue. The liver extract 
is soluble in water, whereas the stom- 
ach tissue is not. Some of the active 


substance produced by the stomach tis- 
sue may be generated after the dried 
material has been ingested. Two lines 
of evidence suggest that this may be a 
factor, although not the only one. First, 
in patients in whom there is retention 
of gastric contents, with slow absorp- 
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tion, the reticulocyte response is de- 
layed or submaximal. 


1. Man (No. 233076), age 67 years. There 
was considerable retention of food in the 
stomach 15 hours after the evening meal. 
Initial red blood cell count 1,010,000 per 
cu. mm., hemoglobin 24 per cent (Sahli). 
The patient received 30 grams of an active 
preparation of desiccated stomach daily. A 
maximum reticulocyte percentage of 13.5 
was reached on the seventh day instead of 
the calculated 31.7 per cent. The reticulo- 
cyte percentage returned to normal on the 
11th day. The red blood cell count reached 
2,760,000 per cu. mm. in four weeks and 
4,480,000 per cu. mm. in ten weeks. 

2. Man (No. 243961), age 70 years. Food 
from a meal 15 hours previously was found 
in the stomach on gastric analysis. There 
was a history of similar findings during 
previous gastric examinations. The initial 
red blood cell count was 2,610,000 per cu. 
mm. The patient was given 80 grams of 
desiccated stomach daily. A maximum re- 
ticulocyte percentage of 6.8 was reached on 
the seventh day, although the calculated 
maximum percentage was 7.5 per cent, which 
should have been expected for less than 
one-half the dosage used. In four weeks 
the red blood cell count rose to 3,280,000 per 
cu. mm. 


The second phenomenon which sug- 
gests that some of the active substance 
may be generated after the stomach tis- 
sue is ingested, is the thermolabile char- 
acter of the material as compared with 
the relatively more thermostabile na- 
ture of the material in liver or liver 
extract. While the dried stomach may 
be exposed for hours to temperatures 
of around 82 degrees C., in an at- 
mosphere of petroleum benzene, with- 
out great loss of potency, in the pres- 
ence of moisture, in 30 minutes at 60 
degrees practically all the hemogenic 
activity is destroyed. It is possible to 
extract some of the active principle 
from fresh stomach** or from Ven- 
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triculin** with water. An acid aqueous 
extract (pH 4.5), evaporated at 82 de- 
grees C. proved to be ineffective in 
three patients who subsequently re- 
sponded well to whole desiccated stom- 
ach. An extract made by a method 
similar to that used in preparing liver 
extract, except that some of the pro- 
tein was precipitated by a lead solu- 
tion, showed but the faintest trace of 
activity (observed reticulocyte response 
5-6 per cent, calculated 24.3 per cent) 
in a patient who subsequently re- 
sponded perfectly to whole desiccated 
stomach tissue. It is possible that the 
material was inactivated when heated 
to the temperature of 60 degrees C. 
Meulengracht, et al.,° were unable to 
extract the active principle from stom- 
ach, using the methods reported by 
Cohn‘ in the preparation of liver ex- 
tract. In interpreting these experi- 
ments it must be remembered, how- 
ever, that the active principle may be 
destroyed more easily in the environ- 
ment of the normal hog stomach tis- 
sue constituents (e.g., hydrochloric 
acid and pepsin present) than in the 
liver tissue, or may be more thermo- 
labile. 

The next group of experiments 
throws light on the problem from an- 
other angle. It was desired to study 
the hemopoietic activity of the various 
constituents of the stomach, to note 
whether one part was more active than 
another. It was known from clinical 
experience that muscle tissue (meat) 
alone was not active in inducing a re- 
mission in pernicious anemia. Sharp* 
had postulated the theory that stomach 
tissue would be an active hemogenic 
agent because it had arisen from the 
same embryonic layer as the liver, al- 
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though Castle’s’ work has suggested a 
specific secretion from the stomach as 
an activating agent. 

The mucosa and muscularis layers 
were carefully separated, dried and fed 
separately to patients with pernicious 
anemia. It was found that either layer 
was very effective in inducing the blood 
changes associated with a remission if 
the material was not heated. Thus 300 
grams of fresh muscle layer dried to 
64 grams caused a reticulocyte rise of 
20.3 per cent (calculated rise 17.1 per 
cent) in a patient whose initial red 
blood cell count was 1.79 million per 
cu.mm. However, 30 gram doses (re- 
presenting 230 grams of fresh muscle 
layer) for 10 days failed’to cause a 
remission when the muscle tissue was 
dried, defatted with acetone and ex- 
posed to a maximum temperature of 
65 to 82 degrees C. in the process. 
Similarly 64 grams of desiccated mu- 
cosa (representing 360 grams of fresh 
tissue) not exposed to heat, caused a 
maximum rise in the reticulocytes of 
41.8 per cent in a patient whose ex- 
pected rise was to 25.0 per cent. This 
confirmed the work of Wilkinson*® 
and explained our inability to obtain 
similar results in our original experi- 
ments? as the importance of the tem- 
perature factor was not appreciated at 
the time the first experiments were 
performed. The glandular portion of 
the mucosa, desiccated at a tempera- 
ture of 65 to 82 degrees but not de- 
fatted, was fed in 30 and 60 gram 
doses daily (representing 158 and 316 
grams of fresh mucosa) to another pa- 
tient whose initial red blood cell count 
was 1,230,000 per cu. mm. With 30 
grams daily there was a reticulocyte 
response to 6.8 per cent instead of the 
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expected 27.5 per cent. With 60 grams 
there was a secondary rise to 9.3 per 
cent. Subsequently this patient re- 
ceived whole stomach (28 grams of 
desiccated stomach representing 240 
grams of the fresh organ) and had a 
very satisfactory increase of the re- 
ticulocytes to 36.6 per cent, in compari- 
son to a calculated rise of 20.0 per cent. 
In four other patients who were fed 
this heated mucosa, three gave no re- 
ticulocyte response at all and one gave 
a questionable slight response. 

It is of importance to recognize, 
however, that when the muscle layer 
and mucosa are ground together, and 
then exposed to the temperature of 65 
to 82 degrees C. in the drying proc- 
ess, the hemopoietic activity is not de- 
stroyed. It is thought that an en- 
zyme-like material is formed in the 
mucosa, and that it acts rapidly on the 
muscle layer at the death of the ani- 
mal, so that by the time the two layers 
can be separated, some of the active 
material has been generated or has dif- 
fused through the tissues. The work 
of Castle suggests that this “enzyme” 
or generating substance is absent in the 
stomachs of patients with pernicious 
anemia. His evidence is that it is ex- 
creted by the stomach, and the pres- 
ent work shows that it originates from 
the glands of the mucosa. 


VARIATIONS IN RETICULOCYTES DuR- 
ING SHORT INTERVALS 


Porter and Irving?® have reported 
that following the administration of a 
potent aqueous extract of liver to pa- 
tients with pernicious anemia there is 
a variation in the percentage of reticu- 
locytes in as short an interval as a few 
hours. A study of the blood of twelve 
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patients (six treated with liver ex- 
tract and six with desiccated stomach) 
was made at two to four hourly inter- 
vals to obtain additional information 
concerning this. It was found that in 
both groups there was considerable va- 
riation in the absolute numbers and 
percentages of reticulocytes during the 
course of the day. Variations up to a 
16.8 per cent increase in two hours 
have been noted after desiccated stom- 
ach therapy and a 21 per cent increase 
in four hours after massive doses of 
liver extract. There was a tendency 
for the reticulocyte counts to be high- 
er in the afternoon and evening than 
at other times during the day, but the 
incidence of the highest counts for all 
patients fell more frequently (3:1) 
during the sleeping hours (8:00 P.M. 
to 4:00 A.M. inclusive) than during 
the day (8:00 A.M. to 4:00 P.M. in- 
clusive ). 

Several factors enter into the pro- 
longation or shortening of the three 
periods. Chronic infection prolongs 
the latent period, decreases the maxi- 
mum percentage of reticulocytes and 
prolongs the period required for the 
return of the reticulocyte percentage 
to normal. The following case his- 
tories illustrate this condition: 


Errect oF INFECTION 

A patient (Case No. 240147) with perni- 
cious anemia had septic tonsils and chronic 
bronchitis. His initial red blood cell count 
was 1,120,000 per cu. mm., hemoglobin 15% 
(Sahli) and leucocyte count 4800 per cu. 
mm. He did not develop a leucocytosis at 
any time. His temperature during the first 
27 days ranged between 99° F, and 102.5° F. 
(37.5° C. to 39° C.) but was normal after 
the 28th day. The reticulocyte count reached 
a maximum of only 27.4% instead of 31.7% 
on the 17th day instead of the 7th or 8th 
day, and did not return to normal until the 
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29th day. However, in 62 days his red blood 
cell count reached 6,280,000 per cu. mm. and 
his hemoglobin 74% (Sahli), after taking 
40 to 50 grams of dried stomach daily dur- 
ing the first 4 weeks and 20 grams daily 
thereafter. 


Another patient (Case No. 235661) with 
pernicious anemia and acute otitis media, 
had a temperature ranging from 99° F. to 
102° F. (37.5°C. to 389°C.) during the 
first 17 days of treatment. During this 
time the maximum rise of the reticulocytes 
in response to the daily feeding with 40 
grams of dried stomach, was 11.3% instead 
of the calculated 45.7%. On the oth day of 
therapy he was given a blood transfusion. 
Following this there was a subsidence of the 
fever and improvement physically. The 
dried stomach was continued, and the re- 
ticulocyte percentage fluctuated from 6.2 to 
11.8%. However, on the 1oth day it reached 
a maximum of 19.5%, which was the cal- 
culated maximum for the new post-trans- 
fusion level of the red blood cells. Subse- 
quently his red blood cell count rose to 
5,310,000 per cu. mm. and his hemoglobin to 
88% while taking 20 grams of the dried 
stomach daily. This patient did not show a 
leucocytosis during his infection. 


Infection may cause a fall in the red 
blood cell count in spite of adequate 
therapy. Acute infection may not only 
prevent the rise in the reticulocyte per- 
centage, but when once begun may 
cause its rapid fall. In a patient re- 
ceiving liver extract, who developed 
erysipelas, it was noted that there was 
a rapid decrease in the number of re- 
ticulocytes (inhibition of production ) 
and a failure of the red blood cell 
count to increase. After the infection 
there was a rapid recovery in the ery- 
thropoietic function. 

Another circumstance which pro- 
longs the three periods, and which pre- 
vents a maximum reticulocyte rise to 
its proper degree, is found when the 
therapeutic preparation is weak or 
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Fic. 3. Shows the effect of suboptimal doses of an experimental preparation of dried 


stomach of a potency lower than normal. 
lower than one would expect. 
followed the increase to 30 grams daily. 


when the dose is insufficient. The fol- 
lowing figures show this condition in 
a patient receiving a non-defatted prep- 
aration of stomach of low therapeutic 
efficiency (Figure 3) and one receiving 


15 grams produced a definite effect but it was 
20 grams increased the effect and the maximum response 


liver extract of low potency. (Figure 
4). 

Figure 3 shows the increasing re- 
ticulocyte response in a patient fed in- 
creasing, but suboptimal amounts, of 
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a special stomach preparation of low 
therapeutic value. Figure 4 shows the 
effects of two liver extracts of low 
therapeutic value, compared to the in- 
crease in the percentage of reticulo- 
cytes after a potent preparation. 

A dose above the maximum may 
shorten the normal four to five day 
period, after therapy has begun. (Fig- 
ures 5 and 6). 

Patient No. 241545, age 30 years. The 
patient was given 50 grams of desiccated, 
defatted stomach on the first day, 150 grams 
the second day and 40 grams daily there- 
after. The “reticulocyte response” began 
within 24 hours, and was well established in 
48 hours. The maximum of 509.0% was 
reached on the 6th day (calculated maxi- 
mum 45.7%). (Figure 5). 

Patient No. 194213, age 43 years. The 


patient was given 30 vials of Lilly’s Liver 
Extract by stomach tube. The “reticulocyte 
response” began within 48 hours, reaching 
a maximum of 55.7% on the 4th day (cal- 
culated maximum 45.7%). (Figure 6). 


A submaximal reticulocyte rise due 
to a suboptimal dosage may be fol- 
lowed by a second reticulocyte rise if 
an optimal dose of an active prepara- 
tion is given. 


Patient No. 241529, man, age 59 years. 
When first examined the patient had been 
taking 3 vials of Lilly’s Liver Extract daily 
for 12 days. He had an excellent subjective 
response, and on the 15th day his reticulocyte 
cqunt had fallen to normal. He was then 
given 30 grams of desiccated, defatted 
stomach daily. A second “reticulocyte re- 
sponse” developed, reaching a maximum of 
11.9% (calculated 20.4%). 





Fic. 4. Shows the effect of three commercial liver extracts on a patient with pernicious 
anemia. The first produced a delayed and inadequate response in increasing the percentage 
of reticulocytes; slightly accentuated by the second, but not at all comparable to the effect 
from the third. (No. 343, N.N.R.). 
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Fic. 5. Shows the rapid and marked increase in the percentage of reticulocytes after 
massive doses of dried stomach, given by a stomach tube, to an irrational patient with per- 
nicious anemia. The response started within 24 hours, instead of three to five days, and 
reached a very high maximum. 
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Patient No. 227706, man, age 59 years. 
The patient took 3 vials of Lilly’s Liver Ex- 
tract daily for 21 days. At the end of this 
time the reticulocyte count had fallen to 
7.1%, and reached normal during the next 
3 days. He was then given 30 grams of 
desiccated, defatted stomach, and had a sec- 
ond “reticulocyte response” to 14.1% (cal- 
culated 38.0%). 


The secondary rises in the percent- 
age of reticulocytes are always below 
the calculated, the first rise having 
cleared out some of the immature cells 
of the bone marrow. 
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Errect oF BLoop TRANSFUSION 


Three patients received blood trans- 
fusions at the beginning of their dried 
stomach therapy, because of unusual 
weakness, impending infections, or ex- 
haustion. In two of these the rise in 
the percentage of reticulocytes was 
nearer to the calculated maximum for 
the new, post-transfusion level of the 
erythrocyte number, rather than to the 
original pre-transfusion count. Table 


III). 





Fic. 6. Shows the rapid response when a massive dose of liver extract was fed to a 


patient with pernicious anemia. 
from three to five days. 


The reticulocyte increase began with 48 hours, instead of 
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TasLe III 
Post 
Initial Expected Transfusion 

RBC Count Maximum RBC Count Maximum Reticulocyte 
Patient Millions Reticulocyte Millions per cent. 

per cu. mm. per cent. per cu. mm. Expected Actual 
241074 0.89 38.0 1.34 26.5 35.1 
162296 0.69 45-7 1.21 29.0 33.5 
235661 0.75 41.6 1.63 20.4 19.5 





CHANGES IN THE RED Bioop CELL 
Count 

In a group of 46 of the 50 patients 
of whom complete data was available, 
the following chart shows the average 
increase in red blood cell count per 
week after adequate doses of desic- 
cated stomach : 


400,000 per week. Individual patients 
reaching red blood cell counts of four 
million per cu. mm. or more showed 
increases of 994,000, 637,000 and 58o,- 
ooo per week. The rate of increase 
was not equal during all months fol- 
lowing the beginning of the treatment, 
being slower after the first month and 








TABLE IV 
Average Average 
Red Blood Red Blood 
Cell Count Cell Count 
Number of Millions Number of Millions 
Week Observations per cu. mm. Week Observations per cu. mm. 
oO 40 1.72 7 10 4.14 
I 45 1.73 8 18 4.34 
2 39 2.34 9 6 4.60 
3 23 2.57 Io 4 4.40 
4 13 3.26 II 4 4.82 
5 20 3-34 
6 10 3.61 





It will be noted that during the first 
week of therapy there was practically 
no increase in the average number of 
red blood cells per cubic millimeter. 
In individual cases there was a slight 
increase and in others an actual de- 
crease in number. The first significant 
rise is generally noted after two weeks. 
After the first week there is an aver- 
age increase, for all the patients, of 





comparatively very slow after the sec- 
ond month. Figure 7 shows the 
monthly changes for 46 patients, com- 
pared with those of 90 patients treated 
with liver diet, and reported by Minot 
and Murphy.® The average rate of in- 
crease in the two is substantially the 
same, being slightly more rapid in the 
stomach treated cases than in this liver 
treated group. 
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RELATION OF S1zE oF Dose AND RATE 
oF CELL DEVELOPMENT 

There appears to be a definite cor- 
relation between the size of the dose 
of desiccated stomach and the time re- 
quired for the red blood cell count to 
reach four million or more per cubic 
millimeter. Seven patients receiving 
from 100 to 199 grams per day (in 
terms of fresh tissue) required on the 
average 52.4 days to reach four mil- 
lion red blood cells per cu. mm. Ten 
patients receiving 200 to 249 grams per 
day required 40.1 days to reach the 


same level. (Figure 8). Of 25 pa- 


tients with initial red blood cell counts 
of 0.9 to 2.8 million per cu. mm., no 
patient with uncomplicated pernicious 


147 


anemia required more than 35 days to 
reach the four million level if he re- 
ceived more than the equivalent of 230 
grams of fresh stomach, and no pa- 
tient reached four million in 35 days 
unless he received 180 grams or more. 
Eleven patients in this group received 
from 186 to 215 grams of stomach 
(in terms of the fresh material) and 
required from 28 to 63 days to reach 
four million red blood cells per cu. 
mm., regardless of the initial count. 
The following table shows a compari- 
son of the average number of days to 
reach the four million level when liver 
extract or when desiccated stomach was 
used. This does not take into account 
the varying dosage: 





Fic. 7. 


anemia patients treated with whole liver and with desiccated stomach. 
shows a slightly more rapid rise when compared with the lower 


(stomach) 


Shows the average increase, by months, in the red blood cell counts of pernicious 


The upper line 
(liver), 


although the difference is probably not significant. 








148 








Cyrus C. Sturgis and Raphael Isaacs 


Fic. 8. Shows the average increase in the rapidity of the improvement of the red blood 
cell count when larger doses of desiccated stomach are fed, in comparison to smaller doses. 


TABLE V 





R.B.C. Number Liver Number Dried 
(Millions) PatientsExtract Patients Stomach 





0. -0.9 7 56.9 days 2 51.5 days 
1.0-1.9 17. 38.6 days 14 47.9 days 
2.0-2.9 9 34.9 days Q 43.0 days 





It is thus evident that within the 
dosage group classified as “adequate” 
it takes, on the average, comparatively 
longer for the patients with red blood 
cell counts below one million per cu. 
mm. to reach normal, than for those 
having a higher initial count. In both 
the stomach and liver treated groups 
it required but four to five days longer, 
on the average, for the 1.0 to 1.9 group 
than the 2.0 to 2.9 group to reach the 
four million level. 


Waits Brioop CELLS AND PLATELETS 


With the onset of the remission, 
there is a gradual increase in the num- 
ber of white blood cells and platelets.’* 
There appears to be no gross differ- 
ence between the response after liver 
extract and after stomach therapy. 
Eosinophilia has been reported after 
raw liver diet, but no definite eosi- 
nophile increase has appeared after 
desiccated stomach therapy in the blood 
of 30 patients examined daily during 
the first 30 days, and at intervals dur- 
ing six to twelve months afterwards.”” 


RATE oF UTILIZATION, EXCRETION OR 
DESTRUCTION : RELAPSES 
Riddle and Sturgis’® showed that 30 
vials of liver extract given in one dose 
had the same effect as three vials of 
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liver extract given daily for ten days. 
Kandel”! also reported a case in which 
240 grams of Ventriculin given in four 
days were effective for eleven days. 
The material is evidently stored in the 
body, and not excreted or destroyed at 
once. It is suggestive that when the 
material is made by gastric digestion 
in a normal person, it is stored, possi- 
bly in the liver, as this organ appears 
to have such a rich content of the ma- 
terial. The storage of the active mate- 
rial may be the mechanism by which a 
remission is maintained after the ces- 
sation of stomach or liver therapy. The 
length of a remission, when therapy is 
discontinued, varies with each patient. 
The relapse is apparently more rapid 
when no medication is taken than when 
a subminimal dose is used. Of 35 re- 
lapses in 33 patients which relapsed 
because of discontinuance of therapy, 
or too small dosage or non-potent ma- 
terial, records are on hand of three pa- 
tients on stomach therapy and 32 on 
liver or liver extract therapy. The 
relapses, as indicated by a decrease in 
the red blood cell count, appeared in 
from ten days to nine months. The 
average period for the development of 
a complete blood relapse is probably 
slightly less than two months, and ap- 
pears to be essentially the same in pa- 
tients treated with liver extract or with 
stomach, although the series is at pres- 
ent too small to permit the drawing of 
definite conclusions. In the three re- 
lapses in patients treated with stomach, 
the blood count decrease was noted in 
from two to two and one-half months 
after a normal blood count, during 
which period the medication had been 
discontinued or an insufficient amount 
taken. The most rapid relapse after 
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liver extract therapy was noted in a 
patient in whom the red blood cell 
count fell from 5,060,000 per cu. mm. 
to 2,300,000 in ten days. There is 
evidently rapid destruction or coun- 
teraction of the hemopoietic substance 
during infection. 


PATIENTS APPARENTLY REFRACTORY 
to Liver, RESPONDING To DRIED 
STOMACH 


Occasionally a patient is encountered 
who does not respond perfectly to liv- 
er, and the blood count cannot be in- 
creased appreciably above three million 
per cubic millimeter. The following 
case history illustrates this point: 


A man (Case No. 210673), age 65 years, 
gave a history of pernicious anemia of at 
least 3 years duration. When liver extract, 
6 vials daily, (343, N.N.R.) was begun his 
red blood cell count was 1,250,000 per cu. 
mm., and his hemoglobin 25% (Sahli). He 
had a typical “reticulocyte response” and in 
23 days his red blood cell count was 3,400,- 
ooo per cu. mm. and his hemoglobin 65% 
(Sahli). He was given 4 vials of a liver 
extract daily after this, but no change was 
noted in the blood count in 36 days. It was 
thought that the particular liver extract used 
was not of normal potency, so the dose was 
doubled (8 vials daily). No change oc- 
curred in 21 days and the liver extract was 
changed to a lot of known potency, 4 vials 
(343, N.N.R.) daily. There was a slight 
drop in the red blood cell count in 30 days, 
it was unchanged in 35 more days of this 
therapy, and again the same after 34 more 
days, and 26 days and 63 days. Thus the 
blood count remained around 3 million for 
245 days using what was usually an ade- 
quate dose of a potent liver extract. The 
patient was then given 14 grams of dried, 
defatted stomach daily, the dose being re- 
duced to 10 grams later. The blood count 
taken 8 weeks later showed a slight increase 
to 3,870,000 red blood cells per cu. mm., 
and 83% hemoglobin (Sahli), with great 
subjective improvement. The count rose 
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rapidly to 4,390,000 per cu. mm. and the 
hemoglobin to 91% (Sahli) where it has 
remained for 3% months to the present. 
Renshaw," Leschke,?* and Snapper 
and Dupreez’ reported similar cases. 


Errect oF Liver Extract, LIVER OR 
DEsICCATED STOMACH ON SECONDARY 
ANEMIAS 


Sixteen patients with various types 
of anemia were treated with liver or 
liver extract and three with desiccated 
stomach. In only two was there a 
therapeutic response attributable to the 
medication. One, a patient with fish 
tape worm infestation and anemia, re- 
sponded well to whole liver and the 
other, a patient with myxedema and 
anemia, responded to liver extract. 
While either liver or stomach therapy 
appears to be specific for the macrocy- 
tic anemias of the pernicious anemia 
type, including sprue (Castellani,’*) it 
is possible that empirically other con- 
ditions may be found which may be 
helped. 


CAUSES OF FAILURE IN THE TREAT- 
MENT OF PERNICIOUS ANEMIA 
WITH DEsIccATED STOMACH 
or LIVER ExTRACT 


Our experience seems to have dem- 
onstrated clearly that the blood of a 
patient with uncomplicated pernicious 
anemia will return to normal following 
the administration of adequate doses of 
desiccated hog’s stomach.” * Proof of 
this is to be found in treating our own 
series of 100 patients and confirmatory 
evidence is available in the published 
results of Conner,’* Wilkinson,’* Ren- 
shaw," Snapper and Dupreez,’? Rose- 
now,’® Meulengracht and Hecht-Jo- 
hansen,® Hitzenberger’’ and others.**-** 


When the treatment is applied to 
some patients, however, the anticipated 
improvement may not follow. This 
situation requires the careful consider- 
ation of several possible explanations 
as follows: 

1. The diagnosis of pernicious ane- 
mia may be incorrect. As far as it is 
known at present, desiccated stomach 
is effective only in pernicious anemia 
and sprue.’* Assuming that it has an 
action similar to liver or liver extract, 
it may be surmised that it will also 
benefit patients with the so-called “per- 
nicious anemia” of pregnancy, and the 
anemia associated with Dibothryoceph- 
alus latus infestation. There are other 
varieties of anemia which resemble the 
pernicious type and yet do not respond 
to stomach therapy. Probably one of 
the most confusing is aleukemic leu- 
kemia, which in some instances is dif- 
ferentiated from pernicious anemia 
only with the greatest difficulty. All 
other types of anemia which do not 
respond to the modern treatment of 
pernicious anemia must be eliminated 
before it can be said that the therapy 
is ineffective. 

2. It is known that any type of acute 
infection with a febrile reaction re- 
duces, to a certain extent, the effective- 
ness of desiccated stomach. If the 
treatment fails, therefore, an attempt 
should be made to eradicate all forms 
of active infection. If this cannot be 
eliminated, the dose should be doubled 
and every effort made to minimize the 
effect of the counteracting agent. 

3. Occasionally failure is due to the 
fact that the patient is not under con- 
stant observation and takes only a small 
portion of the prescribed dose. Too 
often efficient therapy is discarded be- 
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cause the red blood cell count is said 
not to increase during the first week 
or two of treatment. While it is true 
that the average red blood cell count 
increases between 400,000 and 500,000 
per cu. mm. per week, this increase is 
not always in the form of a smooth 
curve for each patient. As shown in 
an earlier section, in some there is no 
change for a week or two, and then a 
rapid rise at the rate of a million or 
more cells per cu. mm. per week. It 
should be emphasized, furthermore, 
that the earliest change which is noted 
in the blood is not necessarily a rise 
in the red blood cell count but an in- 
crease in the reticulocytes. It should 
also be emphasized that the number 
of reticulocytes which appear follow- 
ing treatment is inversely proportional 
to the initial red blood cell count be- 
fore treatment, and that they do not 
show as an increased percentage in the 
peripheral blood when the red blood 
cell count is three million or more. 

4. If the above possible explanations 
can be eliminated, it must be concluded 
that the preparation used is not potent. 
This possibility may be eliminated if 
the preparation which has been used 
is known to have been subjected to a 
clinical test by responsible observers 
and certified as active. The prepara- 
tion of defatted, desiccated hog stom- 
ach is not a complicated procedure, and 
the possibility of destroying the po- 
tency of the material during the manu- 
facturing process should not be great. 
But, as the active material in the sub- 
stance is not identified, its exact sta- 
bility to heat and various changes of 
pH are not known, and very slight 
alterations in these may readily impair 
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or completely destroy the potency of 
the preparation. 


PRACTICAL MANAGEMENT OF Pa- 
TIENTS WITH PERNICIOUS 
ANEMIA 


The essential part of the treatment is 
to be assured that the patient receives 
a sufficient amount of potent material 
which is effective in the treatment of 
pernicious anemia. If desiccated stom- 
ach (Ventriculin) is used, a safe daily 
dosage is ten grams for each million 
deficit in the red blood cell count. For 
example, if the red blood cell count is 
one million, there is a deficit of four 
million, and the dosage should be 40 
grams daily; when the level of the red 
blood cell reaches two million, the defi- 
cit is three million, and the dosage 
should be 30 grams daily. After the 
blood becomes normal it is necessary 
for the patient to continue with a main- 
tenance dose for an indefinite period in 
order to prevent a relapse, which will 
occur at a variable period after the 
medication is discontinued. The pre- 
cise dosage per week which is neces- 
sary to prevent a recurrence of the 
anemia is not definitely known at pres- 
ent, and it is possible that it varies 
with different patients. An average 
dosage is ten grams a day for five or 
six days a week. When the dosage 
has been reduced to ten grams daily, 
the only safe plan is to have the pa- 
tient report at intervals of every two 
or three weeks for a blood examina- 
tion. If the red blood cell count re- 
mains at a normal level for over two 
months, it may be concluded that the 
dosage is adequate, but if there is a 
decrease, a larger dosage is indicated. 
From our experience we have con- 
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cluded that the most accurate single 
criterion of the adequacy of the dosage 
is the level of the red blood cells, and 
this should be determined at each time 
the patient returns for examination. 
Although the red blood cell count may 
increase to more than five million per 
cu. mm., there is no evidence that it 
will reach an abnormally high level if 
an excess of medication is given. The 
fear, therefore, that a polycythemia 
may develop is unwarranted. 

The accessory methods of treatment 
depend upon the symptoms. A patient 
with anemia should remain at rest in 
bed for the first week or two of the 
treatment if the red blood cell count is 
extremely low. It has been our prac- 
tice, however, to urge patients to be- 
come ambulatory at the earliest pos- 
sible moment but to avoid excessive fa- 
tigue. The diet should be liberal and 
well balanced, but otherwise requires 
no special attention. With a few ex- 
ceptions, the choice of food may be 
left to the patient as the increased ap- 
petite which develops with the treat- 
ment usually calls for a wide variety 
of food in large amounts. There is no 
convincing evidence that it is necessary 
to administer dilute hydrochloric acid, 
despite the fact that patients with per- 
nicious anemia have an achlorhydria 
and free hydrochloric acid never re- 
turns in the gastric contents after the 
blood becomes normal. In the series 
of patients whom we have treated about 
one-half were given dilute hydrochloric 
acid in doses of 4 c.c., t.i.d., or more, 
and the others received no medication 
except liver, liver extract or desiccated 
stomach. The results in both groups 
were equally good and there was no 
apparent difference in the rate of re- 








covery from the anemia or the rapidity 
with which the gastro-intestinal symp- 
toms disappeared. As the effect of 
the modern method of treatment is so 
prompt and satisfactory, it does not 
seem necessary to employ the thera- 
peutic agents such as iron and arsenic, 
and they have not been used in the 
patients whom we have observed. 

For the prevention of bed sores, 
reddened areas may be coated at fre- 
quent intervals with a collodion solu- 
tion. When the bed sores are large, 
necrotic tissue may be cut away and 
wet dressings of boric acid can be ap- 
plied. When the edges become clean, 
the wound may be exposed to the air, 
or to the light and heat from an or- 
dinary carbon filament electric light 
bulb. 


IMPORTANCE OF COMPLICATING 
INFECTIONS 


As previously emphasized, an acute 
infection of any type, if it is associated 
with fever, causes the action of liver 
or desiccated stomach to be less ef- 
fective. The infection which is most 
frequently encountered is one involving 
the urinary tract, and usually consists 
of a cystitis alone or a cystitis associ- 
ated with a pyelitis. This arises in pa- 
tients with spinal cord changes, which 
result in urinary retention due to loss 
of control of the sphincter of the uri- 
nary bladder. Any other type of in- 
fection, such as acute tonsillitis, sin- 
usitis, bronchitis, bronchopneumonia, 
acute cholecystitis, or erysipelas may 
produce the same deleterious effect. It 
is doubtful if various foci, such as 
chronic and mild infection about the 
teeth, are of importance in this con- 
nection, and, therefore, their removal 
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should be recommended only after it 
has been demonstrated conclusively 
that efficient stomach therapy is not 
producing satisfactory results. In the 
presence of an acute complicating in- 
fection with fever, every method to 
combat it should be employed, and in 
addition the dose of desiccated stom- 
ach should be increased from 50 to 
100 per cent. 


BLoop TRANSFUSION 


It is rarely necessary to resort to 
this procedure as most patients react 
promptly to liver or stomach therapy. 
It is useful, however, as an emergency 
measure, and should always be con- 
sidered when the patient’s condition is 
serious or if red blood cell count is one 
million per cu. mm. or less. It has been 
our practice to determine the blood 
group of al! patients whose red blood 
cell count is one million or less, and 
to have a donor available for use if it 
appears that the patient may die be- 
fore the usual therapy has time to act. 
Some patients with an extremely low 
red blood cell count are delirious and 
uncooperative when first seen, which 
makes impossible the administration of 
any medication by mouth. As there is 
no effective preparation of liver or 
stomach, commercially available which 
can be administered subcutaneously or 
intravenously, and the injection per 
rectum is only moderately efficient, the 
medication must be given by means of 
a stomach tube. Excellent results may 
be obtained by employing a tube with 
semi-rigid walls and administering 100 
grams or more of desiccated stomach 
which has been mixed with a sufficient 
quantity of water to insure that it will 
pass through the tube readily. Al- 
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though a portion of this may be vom- 
ited, a sufficient quantity will be re- 
tained to produce an effect, and more 
may be given at intervals of three or 
four hours. 


DISCUSSION 


The fact that desiccated, defatted, 
hog’s stomach is effective in the treat- 
ment of pernicious anemia is of im- 
portance from a practical as well as 
a theoretical standpoint. There is no 
evidence that this preparation is more 
effective than liver in the treatment of 
this disease, although our observations 
are compatible with the conclusion that 
fresh stomach tissue contains, or de- 
velops, the active substance in a more 
concentrated form than fresh liver. It 
is possible, however, that this is not the 
case, as a fairly large amount of the 
active principle in liver may be de- 
stroyed or lost in the process of manu- 
facture of liver extract. As the prep- 
aration of desiccated stomach is rela- 
tively simple and the original tissue 
employed is ordinarily regarded as a 
waste material, the cost of the finished 
product should be less than liver ex- 
tract. When it is considered that a 
patient with pernicious anemia must 
consume a certain amount of effective 
material constantly in order to main- 
tain health, this is an important item 
for consideration. Most of the pa- 
tients do not find the material difficult 
to consume, and some prefer it to liver 
extract. At present liver extract has 
the advantage of being soluble in 
water, whereas the desiccated stomach 
does not dissolve. 

Certain theoretical considerations as 
to the nature of the development and 
method of action of the blood-matur- 
ing substance offer opportunity for 
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speculation. The blood-maturing sub- 
stance appears to be present in liver 
tissue as a definite material and it can 
be extracted and concentrated. The 
potency of the whole stomach sug- 
gests, then, that the material is de- 
veloped post mortem in the tissues. 
A generating substance, then, may ex- 
ist in one layer (the mucosa) which 
acts on the proteins of the other layer 
(muscularis). It is possible that the 
generating substance is of the nature 
of an enzyme, and it is apparently ex- 
creted in normal gastric juice. The 
fact that the material can be made in 
the stomach during gastric digestion; 
and is present in liver and other tis- 
sues, leads one to conclude that it may 
be made and stored by the body. This 
probably accounts for the latent period 
of development of anemia when liver 
or desiccated stomach tissue therapy is 
discontinued. The desiccated stomach 
may have a supply of the active sub- 
stance which it has generated while 
drying, or additional substance may be 
made after it has been ingested. Meu- 
lengracht and Hecht-Johansen® suggest 
that this is the case, as they were un- 
able to extract it by the method of 
Cohn used in making liver extract. 
However, it may be that the material 
is destroyed by this process, although 
it hardly seems possible that it should 
be stable in liver tissue and not in 
stomach tissue. 

The fate of the substance is not 
known. The quantitative relationship 
between the size of the dose and the 


rate of response, and the relapse when 
the dose is below a certain minimum, 
suggests that a certain definite amount 
of the material is used. More of the 
active substance is required and used 


when the peripheral blood count is low 
than when it is high. Three vials of 
Lilly’s Liver Extract or ten grams of 
desiccated stomach ( Ventriculin) daily, 
supply sufficient material when the red 
blood cell count is four and one-half 
to five million per cu. mm., but the 
response is very slow if this dosage is 
given when the cells number one mil- 
lion or less per cu. mm. 

There are several possible ways in 
which the active material may act: 

1. Replacement Theory: The active 
material may supply a missing sub- 
stance directly and cause a normal de- 
velopment of the blood. 

2. Hormone Theory: It may stimu- 
late other organs, or tissues, to produce 
an adequate amount of a hemogenic 
substance, or change the rate of growth 
of the bone marrow cells directly. 

3. Defective Metabolism Theory: 
It may act as an intermediate sub- 
stance which, after undergoing further 
metabolic changes, becomes part of the 
developing red blood cells. 

4. Antitoxin Theory: The material 
may neutralize an inhibiting substance. 

The lessened activity of the active 
substance as the blood count ap- 
proaches normal, as evidenced by the 
decreased production of reticulocytes 
and the slower rate of increase of the 
red blood cell count during the later 
weeks and months after the beginning 
of therapy, suggests that the material 
has a specific action on the stages of the 
red blood cell which are most numer- 
ous during the relapse, the megaloblast 
and normoblast. It is possible that 
the increase in the number of white 
blood cells with the onset of the re- 
mission is a mechanical incident, as- 
sociated with the release of large num- 
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bers of cells from the crowded, hyper- 
plastic bone marrow. This is some- 
what substantiated by the absence of 
improvement in the leukemias after 
liver extract or desiccated stomach 
therapy. 


SUMMARY AND CONCLUSIONS 


1. Defatted, chopped, desiccated 
whole stomach (hog) is effective in 
inducing and maintaining a hemopoi- 
etic remission in pernicious anemia. 

2. A comparison has been made in 
the clinical progress and laboratory 
data of 50 patients treated with Lilly’s 
Liver Extract (No. 343, N.N.R.) and 
50 patients treated with desiccated, de- 
fatted stomach ( Ventriculin, N.N.R.). 

3. The defective maturation of im- 
mature red blood cells in the bone mar- 
row of patients with pernicious anemia 
appears to be related to the lack of an 
enzyme-like substance developed in the 
gastric mucosa. 

4. The material made by the mu- 
cosa, produces from protein a sub- 
stance which stimulates red blood cell 
maturation. 

5. The material may be produced 
post-mortem when the mucosa and 
muscle layer are ground together. 

6. The subjective and objective 
changes in both groups (liver treated 
and stomach treated) are alike. 

7. As with liver extract, the maxi- 
mum reticulocyte count is inversely 
proportional to the initial red blood 
cell count, after desiccated stomach 
therapy. The anticipated maximum re- 
ticulocyte count may be estimated with 
a remarkable degree of accuracy. 

8. The reticulocyte count may vary 
during the course of the day from one 
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or two per cent to 16.8 or 21.0 per 
cent, in two to four hour intervals. 
The greatest increase in the reticulo- 
cyte percentage came most frequently 
during the hours of sleep at night, in 
the cases studied. 

9. The response to the therapy may 
be lessened or inhibited in the pres- 
ence of infection or if the preparation 
is weak or the dose insufficient. 

10. The latent period before the 
development of the reticulocyte in- 
crease may be shortened by a massive 
dose of liver extract or desiccated 
stomach. 

11. A submaximal reticulocyte rise, 
due to a suboptimal dosage, may be 
followed by a second reticulocyte rise 
if an optimal dose of a second prepa- 
ration is given. 

12. The reticulocyte response may 
be submaximal in patients who have 
gastric retention. 

13. A decrease in the maximum re- 
ticulocyte percentage following desic- 
cated stomach therapy has been noted 
after blood transfusion. 

14. The average length of time for 
50 patients treated with Ventriculin to 
reach the maximum reticulocyte per- 
centage was 7.52 days, whereas for 
the liver group it was 6.9 days. The 
difference is attributed to the greater 
solubility of the liver extract, with 
more rapid absorption. 

15. The average maximum reticu- 
locyte percentage of the liver treated 
group was 22.36 per cent (calculated 
23.43 per cent) while that for the 
stomach treated group was 24.19 per 
cent (calculated 19.61 per cent). 

16. During the first week or two of 
therapy the increase in the number of 
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red blood cells may be negligible, but 
after that there is an average increase 
of about 400,000 per week, more rapid 
during the early weeks and slower as 
the five million level is reached. 

17. Within the limits of adequate 
dosage, the larger the dose of desic- 
cated stomach, the shorter the time re- 
quired to reach a normal red blood 
cell count. 

18. With the development of the 
remission, the number of leucocytes 
and blood platelets approaches normal. 

19. No eosinophilia has been noted 
after stomach therapy, as after raw 
liver therapy. 

20. The active material in liver ex- 
tract or desiccated stomach may be 
stored in the body, the supply or ef- 
fect being adequate for a variable pe- 
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riod, but is rapidly counteracted or 
neutralized by infection. 

21. Causes of failure of liver ex- 
tract or desiccated stomach therapy are 
incorrect diagnosis, infection, insuf- 
ficient dosage, or deficient potency of 
the preparation. 

22. The optimal daily dosage of 
desiccated stomach is ten grams 
(equivalent to about 67 to 70 grams of 
fresh stomach) for each one million 
deficit in the red blood cell count. 

23. Active infection must be elim- 
inated and in its presence the dose of 
desiccated stomach or liver extract 
must be increased. 

24. Blood transfusion may be in- 
dicated in selected cases with extreme- 
ly low blood counts, debility or acute 
infection. 
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The Adequate Treatment of Anemia*? 


By Georce R. Mrwnot, M.D., S.D., F.A.C.P.,** and WiLiiaAM B. 
Castik, M.D., F.A.C.P.,*** Boston, Massachusetts 


INTRODUCTION 


HE adequate treatment of ane- 
[nis necessitates removal of the 

causes, whether proximate or re- 
mote, with attention to all aspects of 
a given case. The dependence to a 
greater or less degree of many cases 
of anemia upon an inadequate nutri- 
tion of the individual either produced 
directly by defects of the diet, or indi- 
rectly conditioned by a defect of the 
individual, makes the study of this 
aspect of the problem of primary im- 
portance. For this reason, it is our 
object not to discuss the use of special 
procedures such as transfusion of 
blood or splenectomy, but to emphasize 
the importance of a suitable diet and 
the use of optimal quantities of certain 
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potent substances contained in food 
and shown to work almost as specifics 
for certain types of anemia. Ade- 
quate treatment, however, implies that 
the individual peculiarities of each pa- 
tient and of his condition must be 
considered. 


PERNICIOUS ANEMIA 


The adequate treatment of 
nicious anemia is accomplished not by 
liver, kidney, stomach, brain, or potent 
preparations obtained from these or- 
gans, but by enough potent material, 
irrespective of the source, for the 
given individual throughout life. Suc- 
demands that the 


per- 


cessful treatment 
physician should know that the pa- 
tient actually takes the amount pre- 
scribed. Sometimes the patient be- 
lieves that he has been taking the 
proper amount, but after the physician 
inquires carefully, he discovers that 
the individual frequently omits a dose 
or has undoubtedly taken an insuff- 
cient amount. Confusion can arise 
from the fact that the amount of liver 
purchased will not be the amount of 
liver ingested. The amount prescribed 
should be the quantity to be swal- 
lowed. In preparing raw liver pulp or 
cooking liver, frequently from 20 to 
35 per cent of the tissue is lost. Doc- 
tors and patients often believe that if 
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the patient takes extract derived from 
100 grams of an organ, he will obtain 
as much potent material as if he in- 
gested 100 grams of the organ it- 
self. Such is certainly not the case. 
Often the amount of extract derived 
from 100 grams of liver will be about 
as potent as 65 grams of prepared 
liver. The physician should know the 
potency of the preparation advised. 
He may obtain for himself such in- 
formation by observations on the 
course taken by the reticulocytes or by 
referring to critical studies pub- 
lished by other persons. It is usually 
a relatively simple matter to initiate 
a remission in pernicious anemia by 
the daily feeding of various sub- 
stances such as 200 to 300 grams of 
prepared liver or kidney, active ex- 
tracts derived from 300 to 600 grams 
of liver, 150 or 240 grams of fresh 
whole pig stomach, or stomach mucosa 
or dried and defatted stomach pre- 
pared from this amount. Brain (Ung- 
ley) is about one-third as potent as 
liver. Failures will be found to be 
due to inadequate dosage, incorrect 
diagnosis or complications. Occasion- 
ally, unusually large doses are neces- 
sary, particularly because of compli- 
cations and also sometimes owing 
to difficulty with absorption. When 
no response or a poor response has oc- 
curred with a known potent prepa- 
ration, the amount should at least be 
doubled. In the case of a very sick pa- 
tient, the entire dose of potent mate- 
rial for a week may be given within a 
few hours or even administered at one 
time to an unconscious patient by 
stomach tube. In this way the ap- 
pearance of the response will be 
hastened. 
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Sometimes it is necessary to con- 
sider administering a potent prepara- 
tion parenterally. Occasionally this 
method may be live-saving or be more 
convenient, and, under certain circum- 
stances, it may have distinct advan- 
tages. 

The dose of potent material neces- 
sary for the maintenance of a normal 
red blood cell count and hemoglobin 
level and for the relief or prevention 
of progress of symptoms varies wide- 
ly; in terms of liver extract* daily 
from that amount derived from 200 
grams to that derived from 1200 grams 
of liver. The red blood cell count 
and hemoglobin alone should not de- 
termine the dose. These factors, con- 
sidered together with the color index, 
the detailed character of the red cells 
(their size, volume index, etc.,) and 
white blood cells and blood platelets, 
and particularly the patient’s signs and 
symptoms, should determine whether 
more, or rarely less, potent material 
should be taken. The object should 
be to make all aspects of the patient’s 
blood normal and the patient himself 
as well as possible. The size of the 
cells can be fully as important a guide 
to dosage as the red blood cell count, 
but the patient’s symptoms, especial- 
ly if referable to the central nervous 
system, are as important as any labora- 
tory examination in considering the 
amount of liver or potent substitute 
the individual should take. If a simi- 


+See Castle, W. B. and Taylor, F. H. L., 
Intravenous Use of Extract of Liver. Jr. 
Amer. Med. Assoc., 1931; xcvi, (April 11), 
1198; and papers by these authors on Intra- 
muscular Use of Liver Extract, in press for 
Jr. Amer. Med. Assoc. 
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lar group of patients are compared, 
who have been relieved of severe ane- 
mia and who have had no definite sub- 
sequent relapse, (a condition always 
attributable to an insufficient amount 
of active principle or to complica- 
tions,) it will be found that the pa- 
tients who maintain the best health 
are usually the ones who take daily 
distinctly large amounts of potent ma- 
terial. It is important to adhere to 
the principle of supplying optimal 
quantities of effective substances to 
maintain the best possible health 
rather than to supply only enough to 
maintain definite improvement. The 
prescription of a proper amount of 
potent substance demands a knowl- 
edge of conditions that may inhibit 
its action. Infections, disorders of the 
liver, kidney, and other organs can 
hinder the effects of liver and potent 
substitutes. The usuai adequate dose 
may need to be increased because of 
age or arteriosclerosis. In fact, for 
old people with arteriosclerosis, it usu- 
ally will require at least double the 
amount of active principle to main- 
tain health that is needed for indi- 
viduals without complications below 
the age of 45 years. An increased 
amount of potent material is indicated 
when neurological symptoms cease to 
lessen and of course when neurological 
complications tend to show further 
progress. Many patients under liver 
treatment have had lesions referable 
to the neuro-muscular system develop 
or increase because they did not take 
enough potent material for their in- 
dividual needs. 

The treatment of the lesions of the 
nervous system seems best carried out 
by feeding with regularity large 
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amounts of potent material—not mere- 
ly the amount that will maintain a 
normal blood level. Whether the et- 
fect on the blood and the nervous sys- 
tem is due to one or more substances 
is open to speculation. Organs con- 
tain many substances not in extracts 
used for therapy and the latter in turn 
contain various materials, such as 
vitamin B, (G) in concentration, be- 
sides the substance crystallized by 
West and his associates, which is 
potent for blood regeneration in per- 
nicious anemia. Possibly neuro-mus- 
cular symptoms may be affected more 
favorably by the feeding of organs 
than by extracts of equivalent potency 
for blood regeneration. Neuro-muscu- 
lar symptoms often do not significant- 
ly change until the red blood cells have 
reached normal numbers and then may 
lessen very slowly. Since there is al- 
most always some decrease in neuro- 
logical symptoms with persistent large 
doses, the necessity of persevering 
with maximal amounts of active mate- 
rial is clear. If arteriosclerosis or 
complications are not present and 
especially if the nervous system lesions 
are of relatively recent origin or re- 
ferable to the peripheral nerves, large 
amounts of liver or potent substitute 
will usually cause relatively rapidly 
pronounced improvement in the nerv- 
ous manifestations. One can not ex- 
pect, with long-standing advanced 
lesions of the central nervous system, 
great improvement in older people, 
but even in such cases, very large 
amounts of potent material over a 
prolonged period of time can be dis- 
tinctly beneficial. 

In carrying out adequate treatment, 
all aspects of the patient and his case 
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must be prescribed for. Care should 
be taken of the gastrointestinal tract 
and every effort made to obtain com- 
plete absorption of potent products. 
Appropriate, skillfully applied me- 
chano-therapeutic procedures, mental 
hygiene, and many other sorts of 
matters must be wisely attended to. 
Certain restrictions often must be pre- 
scribed. One that has not been men- 
tioned in the literature but which has 
been noted by Dr. West of New York, 
as well as by Dr. Murphy and our- 
selves, is that perhaps it is unwise for 
these patients to expose themselves to 
the sun sufficiently to tan their bodies 
intensively. Under such conditions it 
is possible that neurological mani- 
festations have been distinctly ag- 
gravated and caused to progress with 
great rapidity. 

Lack of attention to the diet may be 
a cause for a patient with pernicious 
anemia not to improve as much as pos- 
sible. At times undesirable low color 
indices may occur when the red blood 
cell count is normal. Occasionally this 
state of affairs can be attributed to 
diets which for a long period of time 
have been scant in protein, vegetables 
and fruit. Under such conditions 
when the patient is taking ample ex- 
tract of liver, the addition of iron may 
cause the hemoglobin to rise. The 
prescription of a proper diet is also 
obviously desirable. Sometimes, when 
the red blood cell count is about 
4,000,000 per cu.mm. and hemoglobin 
about 70 per cent, both the red blood 
cell count and the hemoglobin can not 
be increased by large doses of potent 
substances effective in pernicious ane- 
mia. In some such cases, especially if 


pronounced arteriosclerosis or obvious 


George R. Minot and William B. Castle 


complications are not present, iron in 
sufficient dosage will cause a distinct 
improvement not only in the blood but 
in the patient’s sense of well-being. 

If chronic blood loss is sufficient to 
cause anemia in a patient with per- 
nicious anemia who has maintained a 
normal blood level with an adequate 
amount of potent material, he may de- 
velop hypochromic anemia which can 
be readily lessened by iron therapy.* 

Other substances than iron, as well 
as food, may operate to improve the 
blood of pernicious anemia patients 
when they are in a state of remission. 
For example in rare instances hypo- 
thyroidism and pernicious anemia may 
be present in the same individual. The 
relief of anemia may not be com- 
pletely possible without the adminis- 
tration of a potent thyroid prepara- 
tion in addition to adequate therapy 
for pernicious anemia. 

Frequently, after the patient appears 
to have improved as much as possible 
as a result of taking for months, not 
weeks, distinctly large quantities of 
potent material, the physician is con- 
fronted with this question which the 
patient more often asks before a month 
has passed by, “How much less medi- 
cine can I now take?” The answer 
is always difficult. It is safe, when the 
amount has been distinctly large, to 
curtail the dose somewhat. One 
should be prepared to return to large 
doses again on relatively slight prov- 
ocations. It is unwise, however, for 
any patient with pernicious anemia to 


*A chart illustrating this state of af- 
fairs for one of our cases in given in an 
article by R. T. Beebe and G. E. Lewis in 
the Am. Jr. Med. Sci., 1931; clxxxi (June), 


796. 
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take daily less than 200 grams of pre- 
pared liver or the amount of potent 
material equivalent to that contained 
in the most potent commercial ex- 
tracts derived from 300 grams of 
liver. 

An occasional patient with per- 
nicious anemia may remain, as before 
the days of liver therapy, in a state 
of splendid remission without any 
particular treatment for a year and 
even more, but this in no way con- 
traindicates the important principle 
for the patient with pernicious ane- 
mia to understand—namely, the ne- 
cessity of continuing to take indefi- 
nitely and with regularity the quan- 
tity of potent material optimal for the 
given case. 

Rarely cases with a blood picture of 
pernicious anemia occur with normal 
amounts of free hydrochloric acid in 
the gastric contents. Some such 
cases have arisen as the result of par- 
tial removal of the stomach or dis- 
orders of the lower intestinal tract, 
and some are cases of sprue. The 
principles of treatment are no different 
under these circumstances, just as it 
is unnecessary to administer hydro- 
chloric acid to the case of pernicious 
anemia with gastric achlorhydria. This 
is because Castle has shown that in- 
dividuals may have a normal gastric 
acidity yet lack the factor which is 
absent from the stomach in all per- 
nicious anemia patients, who almost 
always have achlorhydria. This fac- 
tor, which occurs in the normal 
Stomach, when brought in contact 
with beefsteak, liberates a substance 
that is effective in pernicious anemia. 
It is likewise pointed out here that 
achlorhydria often occurs in patients 
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with idiopathic hypochromic anemia, 
but their gastric secretions contain the 
gastric factor lacking in pernicious 
anemia. One should recognize that 
it is not achlorhydria that conditions 
the state of pernicious anemia, but the 
lack of a particular factor secreted by 
the normal stomach which is not hy- 
drochloric acid, pepsin, rennin, or 


lipase. 
ANEMIAS THAT RESPOND TO [RON 


The principles of the adequate 
treatment of anemias that can respond 
to iron are essentially the same as 
those set forth for pernicious anemia. 
Iron may have pronounced favorable 
effects on blood regeneration. The 
many conflicting statements in the 
literature concerning the value of iron 
therapy are probably dependent upon 
deductions from circumstances that 
were not the same. Iron may control 
important activities within cells; it in- 
fluences growth and thus affects the 


body metabolism besides supplying 
this element for hemoglobin forma- 
tion. The course taken by the 


reticulocytes will foretell, if properly 
evaluated, the effectiveness of iron 
therapy in a given case. The char- 
acter of the curve for the reticulocytes 
in response to iron is somewhat dif- 
ferent from that which appears with 
liver therapy in pernicious anemia. 
Likewise data concerning the reticu- 
locyte increase from iron administra- 
tion must be interpreted slightly dif- 
ferently than those for pernicious ane- 
mia. 

There are various sorts of so-called 
“secondary” anemias that can be 
promptly alleviated by the use of iron 
in suitable doses. Anemia due to 
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chronic blood loss usually lessens 
rapidily under iron therapy. Patients 
with “secondary” anemia dependent 
upon either no well-recognized cause 
or associated with certain dietary de- 
ficiencies or altered gastrointestinal 
function, or both, are among those 
benefited often by iron. Such cases 
are common in women and the ane- 
mia may be enhanced by blood loss, 
pregnancy, infection, and other com- 
plications. The condition known as 
chronic chlorosis or hypochromic 
achlorhydric anemia is distinctly one 
in which the patient is favorably af- 
fected by large doses of iron. The 
role played by the disturbed gastric 
function is unknown but, indeed, may 
be most important. 

Infections and various complica- 
tions or conditions inhibit the action 
of iron comparable to the effect of 
such disorders on the treatment of 
pernicious anemia, so that brilliant re- 
sults from iron therapy can not be ex- 
pected in anemia of infectious origin. 
Likewise iron cannot influence aplastic 
or myelophthisic bone marrows or be 
definitely effective when a distinct de- 
gree of abnormal blood destruction 
continues to be operative as in chronic 
hemolytic jaundice. 

The principle of giving enough iron 
to accomplish the best possible result 
must be adhered to. Often small 
doses of iron (75 mgs.) in the form of 
an iron salt such as ferrous carbonate, 
iron citrate, or iron and ammonium 
citrate or reduced iron may cause a 
rise of reticulocytes and slow im- 
provement of the patient, when larger 
doses (0.5 gram) will produce bril- 
liant and rapid results. Sometimes, 
especially in chronic chlorosis, a daily 


dose of 75 mgs. of iron per se con- 
tained in a salt will produce no effect 
whatsover, when 350 mgs. of iron will 
cause pronounced benefit. Although 
iron is apparently more effective when 
absorbed from an acid than from an 
alkaline medium in the upper gastro- 
intestinal tract, if sufficient iron is 
given the ultimate benefit observed 
will be the same. Many papers have 
appeared concerning whether one 
sort of iron preparation is more ef- 
fective than another. Although much 
more knowledge concerning this sub- 
ject and the physiology of iron me- 
tabolism is desirable, it would seem 
that the form in which iron is pre- 
scribed is less important than that it is 
in sufficiently large quantities and in 
such a state that it can be readily ab- 
sorbed. For this reason it would seem 
wise to give a salt of iron prefer- 
ably already dissolved. Metallic iron 
may need solution by the body and 
pills or capsules containing iron com- 
pounds may pass through the gastro- 
intestinal tract intact. Iron and am- 
monium citrate is a readily soluble 
inexpensive salt which may be given 
dissolved in milk. Because of the oc- 
casional diarrhea, induced by the 
large doses necessary, it is well to 
begin with a dose of about half a 
gram three times a day and increase 
to the generally useful dosage of two 
grams three times a day. 

It is probably unwise to stop iron 
therapy as soon as the blood has re- 
turned to normal in a case that can be 
considered truly curable as, for in- 
stance, a case of chronic blood loss 
with the blood loss stopped. Pre- 
sumably at the time the number of 
red blood cells and hemoglobin have 
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reached normal, the body is still de- 
ficient in iron, so that it is desirable 
for the patient to continue taking iron 
for at least some weeks after the blood 
appears to be completely regenerated. 
Moreover, there are undoubtedly cases 
of chronic chlorosis and somewhat 
similar cases with relatively higher 
color indices, in which the cause of 
the anemia is not clear-cut, that will 
inevitably relapse unless iron therapy 
is continued indefinitely. It is such 
cases that may have a defect in the 
utilization of iron, dependent in some 
way on abnormal gastrointestinal func- 
tion comparable perhaps to the defect 
in gastric secretion that occurs in per- 
nicious anemia. Adequate treatment of 
this type of patient demands fre- 
quent observations and the insistence 
of iron therapy presumably through- 
out the life of the patient. Omission of 
iron may cause relapse in from a few 
weeks to months or sometimes not for 
several years. Some data at hand 
suggest that after iron is omitted a re- 
lapse will occur sooner in the patients 
who have taken iron for a short rather 
than a long period of time. 

Although iron alone can be very ef- 
fective, there are other factors that 
can accelerate blood formation in ane- 
mias influenced by iron. Copper, un- 
der certain circumstances, probably 
especially in infants, as Josephs has 
shown, may enhance the blood-regen- 
erating power of iron. Hart and his 
associates first demonstrated this ef- 
fect in young rats with anemia pro- 
duced by the feeding of a whole milk 
diet. The iron salts commonly pre- 
scribed for patients usually have cop- 
per in small amounts mixed with them 
and perhaps some of the effects cred- 
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ited to large doses of iron should be 
attributed to the synergetic action of 
copper and iron. 

Liver contains many substances 
other than the active principle effective 
in pernicious anemia. The commer- 
cial extracts prepared particularly to 
supply the latter substance are ef- 
fective in certain other megaloblastic 
anemias resembling typical Addisonian 
pernicious anemia. They are occasion- 
ally effective in severe anemias not 
suspected to be associated with a 
megaloblastic bone marrow. Usually 
these extracts are not significantly ef- 
fective in “secondary” anemia and un- 
doubtedly many patients have wasted 
money and effort in buying and taking 
such products that can not be expected 
to benefit them. Whole liver, in the 
large amounts effective for pernicious 
anemia, may have a remedial effect in 
many cases that can be benefited with 
iron. This effect is certainly not at- 
tributable only to the iron contained 
in liver. Whipple and his associates 
have shown that liver contains, in ad- 
dition to iron, material effective in the 
promotion of hemoglobin regeneration 
in anemia due to chronic blood loss in 
dogs. They have isolated a fraction 
of liver potent in this respect that is 
distinct from the fraction effective for 
pernicious anemia. In their animals, 
supplementing this liver fraction with 
small amounts of whole liver may in- 
crease the total output of hemoglobin 
above the level due to the liver frac- 
tion alone. Whipple has also shown 
in his dogs, and we have observed in 
the clinic, that liver extract for per- 
nicious anemia is essentially inert in 
anemia due to chronic blood loss, but 
upon supplementing it with a relative- 
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ly little whole liver, the effect in the 
dogs and in an occasional human case 
is greater than the influence of either 
alone. Clinical observations show that 
large amounts of liver can be effective 
in the regeneration of blood following 
chronic blood loss and in some other 
cases of “secondary” anemia, but that 
it is usually less potent and far less 
easy to take than iron salts. Some- 
times liver will have little or no ef- 
fect on anemias of ill-defined origin 
in which iron will produce rapid blood 
regeneration. The addition of liver, 
however, to the diet of a patient im- 
proving with iron can act sometimes 
to accelerate blood regeneration, espec- 
ially as the hemoglobin approaches the 
normal level. 

Iron apparently acts to produce 
blood regeneration by an effect addi- 
tional to supplying the element for 
hemoglobin formation. It alone can 
not supply the loss from the body of 
material valuable for hemoglobin for- 
mation, but liver and kidney particu- 
larly, as well as other foods, contain 
material necessary for new hemoglobin 
fabrication. Although iron alone can 
often produce, with a satisfactory diet, 
excellent results, it is to be recognized 
that liver or potent substitutes with 
iron may cause maximal blood regen- 
eration. If treatment with iron and 
liver, or a suitable substitute, is pre- 
scribed because the combination offers 
the greatest chance for the greatest im- 
provement in anemic patients, some 
patients will take material that is un- 
necessary, and knowledge regarding 
the effectiveness and action of sub- 
stances will not be obtained. Some- 
times one can demonstrate clearly the 
influence of different materials by 
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feeding for periods of time first one 
and then another substance. 


We have seen cases that were cer- 
tainly not ones of pernicious anemia, 
with the red blood cells about 
2,000,000 per cu.mm. and the color in- 
dex close to one, that responded to 
liver extract effective in pernicious 
anemia with rapid regeneration of the 
red blood cells to normal, but with 
only slight increase of the hemoglobin 
over a period of weeks. At that stage, 
however, iron caused rapid regenera- 
tion of hemoglobin. Cases also have 
been observed that were inert to alco- 
hol precipitated liver extract, but in 
which whole liver slowly produced re- 
generation of the red cells to normal 
with some rise of hemoglobin. In 
these cases, upon the addition of iron, 
there followed a rapid rise of hemo- 
globin to normal. When iron alone 
is given the hemoglobin and the red 
blood cells often increase rapidly to 
normal. Sometimes the red blood cells 
rise quickly, for example from 3,000,- 
000 to 4,500,000 per cu.mm. and the 
hemoglobin from 40 to 70 per cent. 
Without further treatment than iron 
and a satisfactory diet there may then 
be a very sluggish rise of the hemo- 
globin and red cells, but sometimes 
in such cases if whole liver is added, 
the hemoglobin rapidly rises to normal 
and the red blood cells promptly in- 
crease still further. It is thus desir- 
able to learn the effect of different 
factors on blood regeneration in not 
only various sorts of anemias, but in 
anemias due to the same cause un- 
der varying conditions. Important con- 
ditions that may vary are the de- 
gree of anemia, the character of the 
red blood cells, the amount of reserve 
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supplies of blood-building materials in 
the body, the secretions of the stom- 
ach, and other states of the gastro- 
intestinal tract. 


THE IMPORTANCE oF Diet 

The diet of each patient with ane- 
mia must be carefully considered and 
individually prescribed, or adequate 
treatment will not be given. The re- 
lationship between diet and anemia 
was mentioned in the 17th century. 
Although the scientific foundations for 
the value of food for patients with 
anemia were laid by Menghini in 1746 
and by Verdeil in 1849 when they 
showed by feeding animals food rich 
in iron that this element could be in- 
creased in their blood, it is only with- 
in recent years that the importance of 
diet in causing or alleviating anemia 
has been broadly recognized. Even so, 
knowledge concerning the influence on 
blood formation of different sorts of 
food or substances they contain is in 
its infancy and there is need for a 
wider appreciation of the fact that 
anemia often can be wholly or par- 
tially related to the partaking of an 
unsuitable diet for a period of years. 

A carefully obtained and detailed 
history concerning the  patient’s 
dietary habits throughout life often 
will suggest a reason for anemia and 
can lead to the selection of a desirable 
diet for a given case. The part played 
by chronic digestive disorders, such as 
colitis with diarrhea and achlorhy- 
dria with or without other altered 
physiological mechanisms in prevent- 
ing the absorption or utilization of 
factors necessary for blood formation 
is always for evaluation. Temporary 
gross dietary deficiencies do not pro- 
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duce significant symptoms but de- 
parture from an optimal diet, even if 
slight, can produce ill health when 
operative over a long period of time 
and especially if combined with diges- 
tive disturbances. For example, it is 
common to observe women who eat 
little or no breakfast, a lunch com- 
posed chiefly of concentrated carbohy- 
drate foods and a fairly satisfactory 
evening meal who have slight anemia 
and often constipation. In such cases, 
without other cause for the anemia 
than improper food, an ordinary well- 
balanced diet rich in fruits and green 
vegetables and containing ample ani- 
mal protein not only can correct the 
anemia, but improve much more the 
patient’s general sense of well being. 
Iron or liver or both may accelerate 
the improvement. 

In known chronic vitamin de- 
ficiencies in man anemia is a symptom. 
The anemia may be dependent upon 
other factors than the lack of a given 
vitamin, but at times as in chronic 
scurvy in adults it can be related di- 
rectly to the lack of vitamin C. In 
such instances iron and liver extract 
potent for pernicious anemia are not 
effective, but food rich in vitamin C 
can produce a reticulocyte response 
and rapidly lessen the anemia. Anemia 
can also arise from long-standing de- 
ficiency of protein and lessen when 
ample protein food is supplied. 

These examples of ill-defined and 
distinct dietary defects simply hint at 
the many varieties of defective diets 
that can play a role in the production 
of anemia. In such conditions as well 
as in others, food alone, excluding 
liver or potent substitutes, can restore 
the blood to normal, although often in 
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such cases, iron with or without liver 
is necessary for effective or rapid re- 
sults. In anemia, however, the body 
is probably often depleted in the prod- 
ucts needed to build cells and hemo- 
globin; such occurs, for example, in 
chronic blood loss and in long-stand- 
ing dysentery as well as when the 
foed intake has been obviously chron- 
ically deficient in one or more respects. 
Iron and liver extracts indeed may 
produce great benefit, but in order to 
establish a completely normal state of 
affairs, other elements are required 
for the manufacture of blood which 
can be supplied by food for optimal 
nutrition. For example, we have dem- 
onstrated that patients with anemia 
from prolonged chronic blood loss 
treated with iron regenerate their 
blood more slowly when their diet is 
composed of crackers and milk than 
when it contains muscle meat, vege- 
tables, and fruits. 

It is only desired to indicate here 
that the greatest improvement in the 
anemic patient will be obtained when, 
in addition to distinctive therapy, at- 
tention is paid to the diet. The pa- 
tient’s weight, age, and state of his di- 
gestive system must be considered in 
prescribing the diet. Simply because 
diarrhea exists, the diet must not be 
abnormal in quality. In certain vita- 
min deficiencies, looseness of the 
bowels may be a result and the pro- 
longed diarrhea may increase the 
cause. In such cases, the physical 
state of the food may need modifica- 
tion; but the diet should contain 


optimal quantities of food for the best 
possible nutrition. Certain foods may 
delay the digestion of other foods or 
upset the digestive functions; for ex- 
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ample, fat, except in small amounts in 
the diet of many pernicious anemia pa- 
tients, often disturbs the digestive 
process as well as leads to an unde- 
sirable gain of body weight. One must 
not only consider for a given anemic 
individual the selection of food from 
the point of view of furnishing ample 
blood-building materials and supplying 
food for optimal nutrition, but also 
take into account the preparation of 
the food and the exact dishes to be 
served. 


THE IMPORTANCE OF ATTENTION TO 
Every PuHAse or Eacu CASE 


Large amounts of whole liver, to- 
gether with big doses of iron and an 
adequate well-balanced diet offer the 
greatest chance of improvement to the 
anemic individual. Such treatment, 
however, is of a “shot gun” nature and 
will not determine the exact impor- 
tance and action of different factors. 
Treatment given routinely in this 
manner will tend to lead to neglect of 
all the aspects of the patient’s case. 
Every phase of each case must be 
properly considered and treated and 
the patient, a human being himself, 
must never be neglected. 

An example of where attention to 
the patient’s conduct of life and his 
diet had a profound effect on his sense 
of well-being is as follows: 

A man of 60 years of age with pernicious 
anemia in a state of remission for two 
years had taken regularly sufficient liver 
extract to maintain his red blood cells at 
about 4.7 million per cu.mm. and hemo- 
globin at 80 per cent. He had suffered 
for the last eight months of this time 
from weakness, fatigue, various symptoms 
referable to an unstable vaso-motor sys- 
tem, considerable intestinal flatulence and 
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depression. Numbness_ in his 


mental 
hands developed, but varied greatly from 


hour to hour in its intensity. He had 
eaten an excess of sugar and concen- 
trated starch food and it was believed that 
he had an intestinal carbohydrate indiges- 
tion. He, also, was confronted with anx- 
iety regarding his children and had lost 
much sleep. Furthermore, he had discussed 
the symptoms of pernicious anemia with 
other individuals who suffered from this 
disease and believed he had a rapidly pro- 
gressive disorder of his spinal cord. Pro- 
longed optimistic talks with the patient, cur- 
tailment of the carbohydrate in his diet, 
regular moderate exercise and longer hours 
in bed at night, without change in the daily 
dose of liver extract caused within a few 
weeks pronounced 
health. The numbness in his hands disap- 
peared, the gastrointestinal tract functioned 
properly and his strength returned and co- 


improvement in_ his 
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incidently the hemoglobin increased over ten 
per cent and the red blood cells about 
400,000 per cu. mm. 

In the future, more will be learned 
about the relation of the gastrointesti- 
nal tract to anemia and to other 
chronic disorders. Also knowledge 
will be broadened concerning the rdle 
that diet and substances contained in 
food play in the etiology and treat- 
ment of anemia. This will be accom- 
plished from observations at the bed- 
side expanded in the laboratory by not 
only trained clinical investigators, but 
by all practitioners of medicine. This 
is one of the most important ways 
that knowledge is obtained that leads 
to the alleviation of suffering and the 
prevention of disease. 
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Complement Fixation in the Diagnosis of 
Amebiasis* t 


By Cuarves F. Crarc, M.A., M.D., F.A.C.P., Colonel, Medical 
Corps, U. S. Army, Washington, D.C. 


Y the term “amebiasis” is meant 
B the condition brought about in 

the human body by the invasion 
of the tissues of the intestines by 
Endamoeba histolytica, the ameba 
causing that type of dysentery called 
“amebic dysentery”. Most unfortu- 
nately, from the standpoint of a clear 
understanding of the importance of 
this parasite as a cause of disease in 
man, the term “amebic dysentery” has, 
until quite recently, been synonymous 
with “amebiasis” in the minds of the 
vast majority of the medical pro- 
fession. In addition, the conception 
that infection with Endamoeba histo- 
lytica occurs only in the tropics and 
sub-tropics has led the profession far 
astray regarding the real importance 
of this parasite to human medicine 
throughout the world. 

As the result of many surveys by 
competent investigators, of all classes 
of people in many temperate regions, 
as well as in the tropics and sub- 
tropics, we know that Endamoeba 
histolytica is world wide in distribu- 


*From the Department of Preventive 
Medicine and Clinical Pathology, Army 
Medical School, Washington, D.C. 

+Read at the Baltimore Meeting of the 
American College of Physicians, March 25, 


1931. 


tion and that, so far as the United 
States is concerned, from five to ten 
per cent of individuals harbor this 
parasite. The percentage is far 
higher in some parts of our country, 
while it is somewhat lower in others, 
but a conservative estimate places the 
infection of the general population of 
the United States at about five to ten 
per cent. Fortunately, most of the in- 
dividuals infected do not show marked 
symptoms of their infection, but clin- 
ical observations of infected indi- 
viduals have shown that from 20 to 50 
percent do have symptoms, and that 
in most such individuals proper treat- 
ment resulting in the elimination of 
the parasite, also results in the dis- 
appearance of the symptoms. 

As long ago as 1891, Dock? demon- 
strated that amebiasis is not a tropi- 
cal disease, and that amebic lesions of 
the intestine could be present in per- 
sons free from dysentery and with no 
history of the infection. The observa- 
tions of Dock were confirmed in 1910 
by Musgrave*, who demonstrated at 
autopsy that marked ulceration of the 
intestine may occur even though no 
recognizable symptoms are noted, and 
it is well known that abscess of the 
liver may occur in individuals with no 
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history of diarrhea or dysentery. In 
1921, I° called attention to the atypical 
symptoms often present in individuals 
infected with Endamoeba histolytica, 
symptoms having little in common 
with the classical symptom-complex 
known as “amebic dysentery”, and to 
the great importance of regarding the 
latter condition as the most severe re- 
sult brought about by the invasion of 
the intestine by this parasite. 

Within recent times, an immense 
amount of evidence has accumulated 
demonstrating that marked deviations 
from health may be produced by this 
parasite without dysentery ever oc- 
curring and it may be truly stated 
that for one case of amebic dysentery 
there are hundreds of cases of amebic 
diarrhea or other conditions due to the 
parasite. In those individuals show- 
ing no symptoms of the infection we 
must believe that an equilibrium has 
been established between the host and 
the parasite, and that the damage done 
by the parasite is repaired immediate- 
ly. However, this resistance to the 
parasite may be broken down in vari- 
ous ways, so that the recognition of 
the infection and the elimination of 
the parasite is important, even in these 
more fortunate individuals. 

Whether Endamoeba histolytica can 
live in the lumen of the human in- 
testine without invading the tissues is 
a question now being carefully investi- 
gated, but personally, it is believed 
that in every individual harboring this 
parasite some injury to the tissues is 
produced, and that the amount of 
injury directly influences the 
character of the symptoms present, or 
If comparatively few 


this 


their absence. 
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amebae are invading the tissues of the 
intestine, symptoms may be entirely 
absent, the minute lesions produced by 
the amebae healing promptly, while, 
if larger numbers invade the intestinal 
walls, the symptoms may vary from 
those characteristic of mild invasion 
to those recognized as typical of the 
symptom-complex known as “amebic 
dysentery.” The important fact to be 
borne in mind, from the recent studies 
of this infection, is that Endamoeba 
histolytica is world wide in distribu- 
tion and is the cause of much in- 
validism hitherto unrecognized as 
being due to this parasite. As Lynch* 
says: “We have come, then, from 
knowing amebic dysentery as the dis- 
ease produced by Endamoeba his- 
tolytica, to the point where this is 
recognized as the uncommon acute, 
or relatively acute, phase of the dis- 
ease, while there exists in the popu- 
lation at large an incidence of latent 
infection conservatively estimated at 
from five to ten per cent, in many, if 
not all, of which it is the belief of 
careful and competent experienced 
men that there is a chronic low-grade 


disease of devitalizing quality but 
diagnosable only on _ finding the 
amebae.”’ 


The recognition of these latent in- 
fections with Endamoeba histolytica 
is most important and, at the present 
time, rests upon the demonstration of 
the parasite in the feces of the in- 
fected individual. 
of a competent protozoologist, or of 


When the services 


one trained in the study of the vari- 
ous species of amebae occurring in the 
intestine of man (of which there are 
no less than five species) is available, 
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Complement Fixation in the Diagnosis of Amebiasis 


the diagnosis can be made, but there 
is great difficulty in differentiating the 
various amebae of the human intes- 
tine and such a differentiation can be 
made only by one with training and 
experience. Endamoeba histolytica is 
the only pathogenic ameba occurring 
in the intestine and hence has to be 
differentiated from the four other 
species of ameba that occur there, for 
a diagnosis of amebiasis based merely 
upon finding an ameba in the feces 
is absolutely worthless. The develop- 
ment of some method of diagnosis 
which would eliminate, if possible, the 
necessity of differentiating the amebae, 
would obviously simplify the problem, 
and it has been with the hope of doing 
this that I have endeavored to apply 
the principle of complement fixation to 
the diagnosis of amebiasis. It has 
been found possible to do this and in 
previous publications®®’ I have de- 
scribed such a test and the results ob- 
tained with it. 

As regards the technique it may be 
stated briefly that it follows the stand- 
ard method for the complement fix- 
ation test for syphilis used in the U. 
S. Army laboratories. The human 
hemolytic system is used and the 
blood sera are inactivated by heating 
at 56°C. for one-half hour. The 
antigen used is an alcoholic extract of 
cultures of Endamoeba histolytica 
grown upon the Boeck-Drbohlav me- 
dium, 

MATERIAL 

The greater number of the’ indi- 
viduals tested have been patients in 
Walter Reed U. S. Army General 
Hospital where the test is now used 
as a routine procedure in suspicious 
cases. The material has included pa- 
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tients suffering from a great variety 
of disease conditions and in addition 
numerous normal persons have been 
used as controls. The result of each 
test is checked by microscopic and cul- 
tural examinations of the feces of the 
individuals tested for the presence or 
absence of Endamoeba histolytica, and 
the results reported in this communi- 
cation have all been checked by such 


examinations. 


RESULTS OF THE TEST 

Considerably more than 1000 indi- 
viduals have been tested to date, but 
this report will concern only those 
tests in which the feces have been 
checked for the parasite, numbering 
786, of which 110, or 13.9 per cent, 
gave a positive reaction, while 676, or 
86 per cent, gave a negative reaction. 

In the vast majority of cases the 
reaction with this test is very clear 
cut, being either three plus or four 
plus when read on a four plus scale. 
Of the 110 positive cases, no less than 
gi gave a four plus reaction and 17 a 
three plus reaction. It should be re- 
membered in considering the number 
of positive cases that many of the pa- 
tients at the Walter Reed General 
Hospital are soldiers or officers who 
have served in tropical regions, and 
that in the vast majority of cases 
tested there were symptoms indicat- 
ing some disease condition located in 
the gastro-intestinal tract. 

In the 110 positive cases, a check of 
the feces for Endamoeba histolytica re- 
sulted in the demonstration of this 
parasite in 94 cases, of 85.4 per cent. 
In 16, or a little over 14 per cent, we 
were unable to find the parasite, al- 
though this negative finding cannot 
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be considered as conclusive owing to 
the fact that in most of these cases it 
was not possible to make more than 
one or two examinations of the feces. 
It has been definitely shown that a 
single examination of the feces is 
often negative in positive cases and 
that a single examination demonstrates 
only about one-third of the total in- 
fections with this parasite. 

Of the 94 positive cases showing 
the presence of Endamoeba histolytica 
in the feces, 66 showed infection with 
Endamoeba histolytica alone; 12 were 
mixed infections with Endamoeba 
histolytica and Endamoeba coli; 6 with 
Endamoeba histolytica and Endamceba 
nana; 2 with Endamoeba histolytica, 
Endamoeba nana and Endamoeba coli ; 
2 with Endamoeba histolytica and 
Chilomastix mesnili; 4 with Endamoe- 
ba histolytica and Giardia intestinalis 
and 2 with Endamoeba histolytica and 
Trichomonas hominis. 

There were 676 individuals tested 
giving a negative result, and of these, 
Endamoeba histolytica was found in 
8 cases or 1.1 per cent. Three of 
these were acute cases of amebic 
dysentery ; one was a case of abscess 
of the liver; three showed indefinite 
gastro-intestinal symptoms; while one 
was symptomless. From these find- 
ings it is evident that all persons in- 
fected with this parasite do not give a 
positive reaction but that the per- 
centage of such individuals is appar- 
ently very small. 

Of the 676 patients giving a nega- 
tive reaction no less than 220, or 32.5 
per cent, were infested with other 
species of protozoa. There were 100, 
or 14.7 per cent infested with 


Endamoeba coli; 64, or 9.9 per cent, 
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infested with Endamoeba nana; 3, or 
0.4 per cent, infested with Jodamoeba 
williamsi; 26, or 3.8 per cent, with 
Chilomastix mesnili; 16, or 2.3 per 
cent, with Trichomonas hominis, and 
II, or 1.6 per cent, with Giardia in- 
testinalis. ‘There were 14 mixed in- 
festations with Endamoeba coli and 
Endamoeba nana; 6 with Endamoeba 
coli and Chilomastix mesnili; 4 with 
Endamoeba coli and Giardia intestinal- 
is, and 3 with Endamoeba coli and 
Trichomonas hominis. 

The infestation of the intestine of 
man by species of amebae other than 
Endamoeba histolytica does not re- 
sult in a positive complement fixation 
reaction. Thus, of the 676 patients 
giving a negative reaction no less than 
164, or 23.5 per cent, were infested 
with some other species of ameba, but 
none of these cases gave even a par- 
tial reaction with the test. 

As practically all of the 676 indi- 
viduals giving the negative reaction 
were patients in a large general hos- 
pital and were suffering from a wide 
range of acute and chronic disease 
conditions, it is justifiable to conclude 
that this test is not positive in other 
diseases with the exception, as noted 
later, of certain rare cases of syphilitic 
infection. 


DISAPPEARANCE OF THE COMPLEMENT 
FIXATION REACTION AFTER 
TREATMENT 

It has been our invariable experi- 
ence that after treatment resulting in 
the disappearance of Endamoeba 
histolytica, the positive complement 
fixation reaction becomes negative. 
The rapidity with which the reaction 
becomes negative depends on_ the 
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efficiency of the treatment. The 
earliest disappearance of the reaction 
after cessation of treatment resulting 
in the disappearance of Endamoeba 
histolytica from the stools has been 
five days and the longest period 60 
days. In the longer periods it is prob- 
able that the reaction disappeared 
much more rapidly than indicated, as 
in some of these cases tests were not 
made until a long period had elapsed. 
In most of the cases the reaction dis- 
appears within three weeks after the 
disappearance of the organism from 
the feces following treatment. In 
several cases relapses have occurred 
and the reaction has again become 
positive, becoming negative again 
after proper treatment. The dis- 
appearance of the positive reaction 
after treatment demonstrates the 
specificity of the reaction. It has been 
noted that in cases giving a positive 
Wassermann and Kahn reaction that 
the complement fixation reaction for 
Endamoeba histolytica has become 
negative while the Wassermann and 
Kahn reactions remain positive. Table 
I illustrates the results obtained with 
the complement fixation test before and 
after treatment, the cases selected be- 
ing those most typical of the varying 
results as regards time of disappear- 
ance of the reaction. 


RELATION OF THE WASSERMANN AND 
KAHN REACTIONS 

The antigen used in the comple- 
ment fixation test for infection with 
Endamoeba histolytica is an alcoholic 
extract of cultures of the organism 
mixed with the bacteria which may be 
growing with it in the cultures and it 
also contains some material derived 
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from the culture medium itself. Early 
in our work it was believed that the 
results obtained with the test might 
be due to a non-specific substance 
present in the extract, similar to those 
in extracts used as antigens for the 
Wassermann and Kahn tests. In or- 
der to obviate such a source of error, 
and ascertain whether the positive re- 
sults were due to syphilis, all of the 
sera tested have been subjected to both 
the Wassermann and Kahn tests in ad- 
dition to the complement fixation test 
for Endamoeba histolytica. This check 
has shown that 15, or 13.6 per cent, 
of the 110 individuals giving a posi- 
tive reaction with the complement 
fixation test for Endamoeba histolyt- 
ica also gave a positive Wassermann 
and Kahn reaction, while 95, or 86.3 
per cent, gave a negative Wassermann 
and Kahn reaction. On the other 
hand, of the 676 individuals giving a 
negative reaction with the complement 
fixation test for Endamoeba histolyt- 
ica, 50, or 8.2 per cent, gave a posi- 
tive Wassermann and Kahn reaction, 
while 620, or 91.7 per cent, gave a 
negative Wassermann reaction and 
618, or 91.4 per cent, gave a negative 
Kahn reaction. It will thus be seen 
that about five per cent more indi- 
viduals gave a positive Wassermann 
and Kahn reaction in those giving a 
positive result with the complement 
fixation test for Endamoeba histolytica 
than in those giving a negative result. 
It was also significant that of the 15 
individuals giving a positive reaction 
with all three tests, no less than nine 
failed to show Endamoeba histolytica 
in the feces, although it must be stated 
that in these cases not more than two 
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examinations were made of the feces. 
If we admit that all found negative 
were free from infection with 
Endamoeba histolytica, it would fol- 
low that the positive reactions were 
due to infection with syphilis, but in 
interpreting these figures it should be 
remembered that a considerable num- 
ber of the sera tested were selected at 
random from specimens submitted to 
the Serological Laboratory of the 
Army Medical School, for the Wasser- 
mann and Kahn tests. However, the 
fact that a considerably larger per- 
centage of cases giving a positive re- 
action with this test also gave positive 
Wassermann and Kahn _ reactions, 
taken with the failure to find 
Endamoeba histolytica in the feces in 
more than half of these cases, leads 
us to conclude that, in rare instances, 
patients suffering from syphilis may 
give a positive result with this test and 
that this disease should be eliminated, 
if possible, in patients giving a posi- 
tive reaction, unless the result is sup- 
ported by finding the parasite in the 
feces. 


PrAcTICAL VALUE OF THE COMPLE- 
MENT FIXATION TEST FOR 
AMEBIASIS 

At the present time the practical 
value of the test we have been dis- 
cussing is limited by the difficulty of 
preparing the antigenic extract, which 
has to be prepared from a large num- 
ber of cultures of Endamoeba histolyt- 
ica, and the difficulty of maintaining 
these cultures is not inconsiderable 
even to one accustomed to cultivating 
this organism. However, this diffi- 
culty is not insuperable, but the 
technique of the test is such as to 
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render it impossible of application ex- 
cept in laboratories where the serv- 
ices of a protozoologist and a serolo- 
gist are available. As shown by the re- 
sults which have been obtained with 
the test, it is of considerable value in 
the diagnosis of cases of amebiasis, 
and the physicians at Walter Reed 
General Hospital, for whom the tests 
have been made, are unanimous in the 
statement that it has been of practical 
value to them in diagnosis. Efforts 
have been made to simplify the method 
of preparing the antigenic extract, or 
to render it more powerful, but to 
date these efforts have been in vain, 
so that it cannot be said that at the 
present time the test is on the practi- 
cal basis that a complement fixation 
test should be, before it is relied upon 
alone in the diagnosis of a specific in- 
fection. However, it is felt that the 
technique will be simplified and that 
eventually the test will be of greater 
practical value. 


CONCLUSIONS 


The following conclusions have been 
justified by the results of the com- 
plement fixation test for amebiasis 
obtained to date: 

1. There occur in the blood serum 
of individuals infected with Endamoe- 
ba_ histolytica, specific substances 
which can be demonstrated by com- 
plement fixation when alcoholic ex- 
tracts of cultures of this parasite are 
employed as antigens. 

2. These complement fixing bodies 
disappear from the blood serum after 
treatment resulting in the disappear- 
ance of Endamoeba histolytica from 
the feces of the infected individuals. 
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3. Individuals free from infection 
with Endamoeba histolytica very rare- 
ly give a positive reaction, and in the 
very small percentage of cases in 
which infection with this parasite 
could not be demonstrated it is prob- 
able that the failure to demonstrate 
it was due to an insufficient number 
of examinations of the feces. 

4. Individuals infested with En- 
damoeba coli, Endamoeba nana, Io- 
damoeba williamsi, Chilomastix mes- 
nili, Trichomonas hominis or Giardia 
intestinalis do not give a positive re- 
action with the complement fixation 
test. 
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5. With the exception of rare cases 
of syphilis, the complement fixation 
test for amebiasis does not occur in in- 
dividuals suffering from other infesta- 
tions or diseases. 

6. Positive complement fixation re- 
actions occur in individuals suffering 
from infection with 
Endamoeba histolytica, and also in 
those in whom symptoms are absent, 
1.e., the so-called “healthy carrier” of 
It has been noted that 


symptoms of 


the parasite. 


when are very acute the 


complement fixation reaction is some- 


symptoms 


times absent or weak. 
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Pathological Classification of Goiter and Its Clinical 
Significance* t 


By Wo. CARPENTER MacCarty, M.D., F.A.C.P., Rochester, Minnesota 


thousand goiters revealed that they 

divided themselves into two great 
groups: those which were thyroid 
shaped and those which were nodular. 
Both groups were then studied from 
the standpoint of their structural and 
functional units and these were corre- 
lated with the clinical pictures. Since 
then, 32,479 goiters have been exam- 
ined grossly and microscopically. In 
this large amount of material universal 
facts and principles have been sought 
in the hope of giving to practicing 
physicians and surgeons some simple 
clinical classification based on gross 
and microscopic characteristics which 
have become known to be associated 
with definite symptoms. 

It is interesting to note what Booth- 
by,’ a clinical physiologist, has said 
about the classification of goiter: “. 

. . the anatomic changes (except in- 
fection and malignancy) are not pri- 
mary and, therefore, are not the fun- 
damental cause of the various diseases 
of the thyroid gland. In consequence 
it seems advisable to attempt the inter- 
pretation of thyroid disease and the ac- 


I: 1912,? a report of more than two 


*Read before the American College of 
Physicians, Baltimore, Maryland, March 26, 
1931. 

+From the Section on Surgical Pathology, 
The Mayo Clinic, Rochester, Minnesota. 


companying pathologic changes in the 
light of the changes in physiologic ac- 
tivity rather than in the terms of path- 
ologic anatomy. To meet the 
needs of the clinician, however, a clas- 
sification of thyroid disease cannot with 
the knowledge at present available, be 
expressed entirely in terms of physi- 
ologic activity any better than in terms 
of gross or microscopic pathology ; nor 
can it be based entirely on etiology.” 

It is a recognition of this fact over 
many years that has led to the contin- 
ued and constant study of gross anato- 
my, histology and cytology in the se- 
ries reported. Clinical classifications 
always become more intelligible when 
the finer structures, structural relation- 
ships, functions, and functional rela- 
tionships are clearly understood. In 
this study an attempt has been made 
to present the fundamentals of struc- 
ture, and to correlate them with the 
well-known clinical manifestations of 
disease of the thyroid gland. 

The structural units of the thyroid 
gland, under all conditions, are very 
definite end constant. These may be 
seen in the accompanying diagrammat- 
ic drawing (figure 1). Thus in the 
early stages of fetal development one 
finds in the neck a mass of cells with- 
out acinic or follicular arrangement 
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(figure 1, a). These cells are the un- 
differentiated fetal thyroid gland. La- 
ter they assume acinic form (figure 1, 
b). During this change the whole mass 
of fetal cells assumes the gross form 
of the adult thyroid gland. During 
postnatal life this form is maintained 
unless altered by pathologic conditions. 
The normal adult thyroid gland is com- 
posed of acini which are approximately 
spheroidal in shape, lined by low cu- 
boidal or spheroidal cells (figure 1, c). 
The lumen of the normal acinus is 
filled with a “colloid” material. There 
is fairly constant uniformity of size 
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of the acini, although one occasionally 
finds acini which are fetal in size. 

In my experience there are only four 
types or conditions of acini which are 
sometimes associated with abnormal or 
pathologic signs and symptoms. These 
are the fetal acinus (figure 1, b) one 
finds in adenomas, the dilated acinus 
(figure 1, d) found in the simple col- 
loid goiter, the acinus lined by hyper- 
trophic columnar cells (figure 1, e) 
seen in association with hyperthyroid- 
ism which occurs in both thyroid 
shaped goiters and nodular goiters, and 
the acinus lined by atrophic cells seen 
in myxedema and cretinism. 





Fic. 1. 


Diagrammatic representation of all types of hypertrophic goiters 


(with the 


exception of pure inflammations and malignancies); A, hypertrophic symmetric goiters; 
B, hypertrophic nodular goiters; a, undifferentiated fetal thyroid cells; b, typical fetal 
acinus ; c, normal adult acinus; d, distended acinus filled with colloid and lined by spheroidal 


or “cuboidal” epithelium; e, acinus lined by hypertrophic or “columnar” epithelium. 


In 


the lower portion of the diagram is the relative size of the normal thyroid gland. 
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ANATOMIC DESCRIPTION 


In figure 1, A* represents thyroid 
shaped goiter. 1. Hypertrophic* sim- 
ple or colloid goiter (Ad) is one in 
which there is a symmetric hypertrophy 
of the whole gland. The acini are di- 
lated or enlarged, lined by low cuboidal 
cells, and contain colloid. In some of 
such goiters one also finds fetal and 
normal acini (a, b,c). 2. Hypertroph- 
ic parenchymatous goiter (Ae) is one 
in which there is symmetric hypertro- 
phy of the whole gland. The acini are 
lined by columnar cells and may or 
may not contain colloid. They may 
vary greatly in size. All or some of 
the acini give evidence of parenchyma- 
tous hypertrophy. There may be some 
acini of the fetal (a, b), normal (c) 
and dilated type (d). 

In figure 1, B represents nodular 
goiter. Hypertrophic nodular goiters 
are due to the presence of spheroidal 
circumscribed masses which usually 
can be shelled out. They vary in size; 
they may be microscopic or many cen- 
timeters in diameter. The spheroidal 
masses (adenomas**) are primarily 


*Much confusion arises even in the purest 
science from lack of definition of terminol- 
ogy. In this paper the term “hypertrophy” 
whenever used means increase of size, that 
is, a hypertrophic thyroid gland signifies only 
that the thyroid gland is enlarged above the 
normal size. The term applied to cells means 
the cells are enlarged. 

**The term adenoma is usually applied to 
masses because they are circumscribed and 
composed of newly formed glandular tis- 
sues. Some confusion in the literature has 


occurred because of disputes over whether 
this newly formed tissue is circumscribed or 
not. As a matter of fact it usually is but 
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composed of fetal acini (b) usually 
separated by loose connective tissue. 
There may be present others of the dif- 
ferent types of acini (a, c, d) and in 
very rare instances acini with hyper- 
trophic cells (e). Usually these sphe- 
roidal masses show signs of degenera- 
tion, which is the result of hemor- 
rhage which destroys the tissues. Such 
hemorrhagic portions vary in size from 
petechial points to that in which the 
whole mass is involved. Such a mass 
may, therefore, be a cyst containing a 
hemorrhagic fluid and, in some in- 
stances, a brownish clear fluid contain- 
ing crystals of cholesterol, depending 
on the length of time since the initial 
hemorrhage and destruction. In some 
instances, when the hemorrhage has 
been small, the region of destruction 
undergoes repair, and is filled in with 
scar tissue which sometimes becomes 
calcified. Small hemorrhagic portions 
often appear as yellowish spots, this 
being due to the presence of fatty de- 
generation of the cells to which the cir- 
culation has been impaired. Some- 
times the spots are dark blue or pur- 
plish-blue, due to an early stage of dis- 
integration of extravasated hemoglo- 
bin. 

The glandular tissue surrounding the 
spheroidal masses may present any of 
the acini seen in the hypertrophic thy- 
roid shaped goiters (figure 1, 4). An 
anatomic classification follows: 





one does find areas in some thyroid glands 
(particularly pathologic) which are not cir- 
cumscribed. This is particularly true of the 
rare thyroiditis. It seems that the discussion 
is without practical importance and serves 
merely to confuse working knowledge. 
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Hypertrophic colloid goiters 
A. (Thyroid 
shaped) 


Hypertrophic parenchymatous goiters 
Atrophic parenchymatous goiters 


Adenomatous goiters without parenchymatous hypertrophy 


se) 


Adenomatous goiters with parenchymatous atrophy 


C. Thyroiditis acute _aromoremmg 


chronic ) tuberculous 
carcinoma 
sarcoma 
epithelioma 


D. Malignancy 
E. Accessory thyroid tissue 

The relative frequency of pathologic 
conditions of the thyroid gland is as 


follows: 


Hypertrophic colloid goiter (figure 1, Ad) 


Hypertrophic parenchymatous goiter (figure 1, . 
Hypertrophic nodular goiters (figure 1, B) 


a ao Adenomatous goiters with parenchymatous hypertrophy 


\ intra-adenomatous 
) extra-adenomatous 


{ intra-adenomatous 
| extra-adenomatous 


usually in degenerating adenomas 


ministration of iodine, the parenchym- 
atous hypertrophy usually disappears, 
although some or all of the symptoms 


Specimens 
800 (2.4 per cent) 
Ac) 9,520 (20.3 per cent) 
21,787 + (67 per cent) 


Without parenchymatous hypertrophy (figure 1, Be) 18,444 (84.6 per cent) 
With parenchymatous hypertrophy (figure 1, Bc) 3,343 (15.4 per cent) 


Carcinoma 

Sarcoma 

Epithelioma 

Tuberculosis 

Undifferentiated thyroid gland (figure 1, a) 
Hypertrophic fetal thyroid gland 


Total number resected thyroid glands (1911-1930 inclusive) 


CLINICAL CORRELATION 

Enlargement of the thyroid gland of 
any type, especially when part of it 
is substernal, is frequently associated 
with symptoms and signs of pressure 
on the respiratory and circulatory ap- 
paratus. 

The clinical syndrome known as hy- 
perthyroidism, and frequently spoken 
of as a toxic condition, is associated 
with parenchymatous hypertrophy re- 
gardless of whether the goiter is thy- 
roid shaped or nodular. After the ad- 


(0.8 per cent) 


32,479 
and signs may remain. ‘Thus, a goiter 
which previous to the administration of 
iodine may give evidence of typical 
parenchymatous hypertrophy presents 
itself as a hypertrophic colloid goiter 
after the administration of iodine. 
Parenchymatous atrophy is associ- 
ated with hypothyroidism, which man- 
ifests itself in two forms, cretinism and 
myxedema, and these conditions may 
occur in thyroid shaped thyroid glands 
or goiters, or in nodular goiters. In 
fact, a clinical condition of hypothy- 
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roidism is sometimes found even in the 
presence of parenchymatous hyper- 
trophy. Thus, a cretin’s thyroid gland 
may present the histologic picture of 
typical exophthalmic goiter. There is 
apparently a quantitative as well as 
qualitative relationship between paren- 
chymatous hypertrophy and the clinical 
syndromes of hyperthyroidism and hy- 
pothyroidism. 

As a result of these generalizations, 
the clinician may visualize and palpate 
the neck, determine if possible the 
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form of the enlarged thyroid gland, 
decide whether it is thyroid shaped or 
nodular, and then determine whether 
the patient has or has not signs and 
symptoms of hyperthyroidism, hypo- 
thyroidism or pressure, and correlate 
their presence or absence with the dia- 
grams (figure 1). Thus, in a very 
high percentage of instances, he should 
be able to forecast the gross and his- 
tologic pathologic characteristics. 
There will be a small error because 
even a thyroid shaped gland may con- 
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Relative frequency of parenchymatous hypertrophy in goiters from 1911 to 1930 


inclusive ; aa, number of resected goiters; bb, percentage of simple nodular goiters without 
parenchymatous hypertrophy ; cc, percentage of simple hypertrophic goiters with parenchym- 
atous hypertrophy; dd, percentage of nodular goiters with parenchymatous hypertrophy ; 
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tain a small impalpable adenoma. There 
is also the possibility that hyperthy- 
roidism or hypothyroidism may not be 
sufficiently marked to be recognized 
clinically. Again, it is possible occa- 
sionally to mistake other obscure toxic 
conditions for hyperthyroidism. 

It is of interest, and may be of fu- 
ture importance to note, that during 
this study over a period of twenty 
years (IQII to 1930 inclusive), there 
have been some variations in the rela- 
tive frequency of the presence of par- 
enchymatous hypertrophy, both in the 
thyroid shaped goiters and the nodular 
goiters. Figure 2 shows the percentage 
of hypertrophic colloid goiters, hyper- 
trophic parenchymatous goiters, and 
parenchymatous hypertrophy in nodu- 
lar goiters. Thus, there is an apparent 
increase in the presence of parenchym- 
atous hypertrophy in both groups of 
goiters, beginning about 1921. The 
studies during the whole period of 
twenty years were made under the 
guidance of the same staff, and al- 


though acuity of vision might have in- 
creased with experience it does not 
seem that the variation should be quite 
so pronounced. This increase suggests, 
as H. S. Plummer*® has frequently 
pointed out, that there might be epi- 
demics of hyperthyroidism. Further 
regional studies are being made to sub- 
stantiate or refute this possibility. 

It is the object of this short review 
of a very large amount of material to 
give the active practicing clinician the 
fundamental universal facts which have 
so frequently been confused by elabo- 
rate discussions, dissertations, articles, 
and monographs on the subject of goi- 
ter. 
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The Heart in Hyperthyroidism*t 


By Henry M. Tuomas, Jr., Baltimore, Md. 


roidism I shall try to take up clin- 

ical points about which there has 
been much controversy in the past. In 
order to establish a proper background 
I shall briefly summarize the history 
of this subject. 

In the first allusion to hyperthyroid- 
ism made by Parry’ in 1786 (and pub- 
lished posthumously in 1825) eight 
cases of a peculiar heart disease, at- 
tended by exophthalmos and thyroid 
enlargement were described. He evi- 
dently considered the disease primarily 
a cardiac affection with secondary 
exophthalmos and enlargement of the 
thyroid gland. Although Adleman? in 
1829 spoke of “Kropfherz,” the En- 
glishmen, Graves,* Stokes,* Marsh® and 
McDonnel,® who seem to have writ- 
ten separately between 1840 and 1855 
about the same group of cases, still 
thought the enlargement of the thyroid 
gland and the exophthalmos came after 
the heart trouble. In this country 
Markham,’ in 1858, reported “affection 
of the heart with enlarged thyroid and 
thymus glands and prominence of the 
eyes.” Moebius* and later Horsley® 
and Kocher’? and Miller’! recognized 


I discussing the heart in hyperthy- 





*Read before the Committee on Cardiac 
Clinics, New York Tuberculosis and Health 


Association, January 27, 1931. 
+From the Thyroid Clinic, Johns Hop- 


kins Hospital. 
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the part played in the syndrome by the 
thyroid, but an accurate conception of 
the heart changes was far from being 
elaborated at that time. The surgeon, 
Rose,'* working at Zurich, wrote a long 
paper in 1877 pointing out the im- 
portance of considering the heart in 
operations on the thyroid gland. He 
thought that the goiter compressed the 
trachea and thus, by interfering with 
the breathing, placed the right heart 
under strain. His method of treat- 
ment was to perform a preliminary 
tracheotomy to relieve the heart of this 
particular form of strain. Thus the 
so-called goiter heart of Rose was a 
heart enlarged and weakened purely 
by a mechanical obstruction. Many 
other writers noticed decompensation 
of the heart in patients with large goi- 
ters. These observations were prac- 
tically all made in the goiter regions in 
Switzerland, the Tyrol, Bavaria, etc., 
by Wolfler,** Wette,* Thomas, 
Schranz and others. Finally Kraus," 
in 1899, brought forth his conception 
of the so-called neurotic or thyrotoxic 
heart. His view has been generally ac- 
cepted although there is still some con- 
fusion about those cardiac conditions 
which occur in patients with goiters 
which are obviously not toxic. I al- 
lude to such frank cases as the heart 
in cretins with goiters, etc. It is likely 
that the authors from goiter districts 
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are describing cases of myxedema 
heart without clearly differentiating 
them from hyperthyroid heart. Even 
as late as 1926, European writers 
(Meyer and Sulger,’’ and Andrassy) 
have considered the cardiac disturb- 
ances in goiter due to pressure on the 
trachea, the great vessels, or the vagus 
and sympathetic nerves of the neck. 

In America we have come to a fairly 
clear differentiation between hyperthy- 
roid heart and myxedema heart and 
most of us still maintain open minds as 
to the occasional occurrence of a purely 
mechanical thyroid heart. Of these 
three forms of thyroid heart disease, 
by far the most common is the one 
associated with hyperthyroidism, and, 
therefore, I shall limit my discussion 
to this variety. We do not believe 
that there is any essential difference 
between hyperthyroidism from a nodu- 
lar goiter and that from the diffuse 
goiter of Graves’ disease. The fact 
that a nodular goiter may exist for a 
long time before cardiac symptoms de- 
velop has led some people to believe 
that nodular goiter may damage the 
heart. We have seen no proof of this 
and are inclined rather to believe that 
a mild degree of hyperthyroidism 
which has existed for some years fi- 
nally becomes evident when the cardiac 
reserve has been diminished. 

If I may state the conclusion at the 
outset of my discussion, I can then 
build up the full clinical picture in 
what I think is its logical sequence. 
This conclusion is: 

The primary effect of hyperthyroid- 
ism on the circulatory system is tachy- 
cardia. This tachycardia is effected in 
several ways: 

(a) By additional work associated 


with an increase in blood flow caused 
by the elevated body metabolism; 

(b) By stimulation of the accelera- 
tor fibers of the sympathetic nervous 
system ; 

(c) By direct action of an excess of 
thyroxin on the heart muscle cells. 

I can not substantiate with experi- 
mental data the statement that the 
heart rate goes up in response to an 
elevated metabolic rate. Some years 
ago Sturgis'* pointed out that the in- 
crease in heart rate paralleled the ele- 
vation in the metabolic rate. But it is 
perfectly obvious that the same factor 
which had an effect on the metabolism 
might quite independently have an ef- 
fect on the heart rate. In this con- 
nection it is interesting to consider the 
effect of thyroid medication on cases 
of heart block. Willius,? and Aub 
and Stern*® have reported the results 
of such treatment and we have had one 
case in our clinic. Briefly, the ven- 
tricular rate is unaffected by large 
doses of thyroxin although the me- 
tabolism goes up and the blood flow 
increases; the auricular rate, on the 
other hand, which is still under the 
control of the vagus and accelerator 
nerves, increases from 70 to 120. I 
do not believe that any final conclusions 
can be drawn from these facts, and I 
am under the impression that most 
observers believe that the usual re- 
sponse to the increased blood flow is 
an increased heart rate. There are va- 
rious indications of the effect of the 
accelerator fibers on the tachycardia of 
hyperthyroidism. Ergotamine has been 
used to block the accelerator impulses 
and in some cases a slowing of the 
heart rate has been accomplished. The 
over-activity of the sympathetic sys- 
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tem in other ways has been given as 
circumstantial evidence of over-activity 
of the accelerator fibers. But the ef- 
fect of thyroxin on the heart muscle 
itself has been clearly demonstrated 
by Lewis and McEachern.*_ Experi- 
ments with isolated hearts from ani- 
mals which have been rendered hy- 
perthyroid by feeding with thyroid ex- 
tract show that these heart muscle 
preparations maintain a rapid rate of 
contraction (26 to 144 beats per min- 
ute faster than normal preparations un- 
der the same conditions) for as long 
as ten hours, the longest period over 
which they have been observed as yet. 
This suggests an increase in the heart 
muscle cell metabolism. 

Now, as the hyperthyroid tachy- 
cardia persists, however it may have 
been produced, the rest of the signs 
and symptoms of thyroid heart gradu- 
ally come into the picture. If the pa- 
tient is a young, healthy individual, 
his heart will be able to stand even an 
excessive degree of hyperthyroidism 
without evidence of congestive heart 
failure. If he is past middle age and 
his heart therefore is out of training 
and unused to the excessive strain 
which the constant running around of 
young individuals produces; or, on the 
other hand, his heart is the site of 
valvular or arteriosclerotic heart dis- 
ease with diminished cardiac reserve, 
then, sooner or later, congestive heart 
failure will occur. In practically every 
instance this is associated with, or pre- 
ceded by, auricular fibrillation. It is 


not clearly known whether auricular 
fibrillation is purely a failure of the 
auricles to respond to too much work 
or whether thyroxin adds a degree of 
irritability to the muscle fibers which 
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causes them to fibrillate sooner than 
otherwise. The fact that young, 
healthy hearts rarely fibrillate even un- 
der the most severe degree of hyperthy- 
roidism lends weight to the idea that 
it is purely an over-work phenomenon 
which occurs only when the cardiac re- 
serve has been overdrawn. Seven and 
a half percent of the cases of auricular 
fibrillation recorded in the Heart Sta- 
tion of the Johns Hopkins Hospital 
were patients suffering from hyper- 
thyroidism (McEachern). 

Among the cases which develop au- 
ricular fibrillation some do not show 
signs of congestive heart failure. Ham- 
ilton** has stressed this point and care- 
fully described the clinical picture of 
those with congestive failure. He 
points out that in his series of 50 such 
cases, exophthalmos was usually ab- 
sent, the thyroid gland was often nor- 
mal in size, the tremor and nervousness 
almost never occurred. In recognizing 
this condition from the other causes 
of congestive heart failure, he stresses 
(a) tachycardia which does not re- 
spond as well as would be expected 
to complete rest and digitalization, (b) 
history of unexplained loss of about 
30 pounds, (c) history of a surpris- 
ingly long duration of complete disa- 
bility associated with gross signs of 
heart failure, (d) elevated BMR (he 
states that non-thyrotoxic congestive 
heart failure cases may have a BMR 
of +64 which will return to normal 
when the heart failure is relieved). 
The average age of this series of Ham- 
ilton’s cases was 50 years. One might 
suppose that this group (like many 
cases of so-called toxic adenoma) is 
comprised of patients whose cardio- 
vascular systems were damaged to a 
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degree whereby slight hyperthyroidism 
(so slight that the characteristic clinical 
signs of exophthalmos, goiter, tremor 
and restlessness are hardly noticeable) 
could cause myocardial insufficiency. 
This series of Hamilton’s brings out 
the fact more clearly that when con- 
gestive heart failure occurs in hyper- 
thyroidism, the failure is brought 
about, not by excessive hyperthyroid- 
ism, but by moderate or slight hyper- 
thyroidism superimposed on an infe- 
rior cardiovascular system. 

Whether or not dilatation and hyper- 
trophy occur in uncomplicated thyroid 
heart is still an unsettled question. 
Those who think that hypertrophy of 
the ventricles occurs can find confirma- 
tion in the experiments on laboratory 
animals. Cameron and Carmicheal** 
in 1921 produced hypertrophy of the 
heart in rats by feeding thyroid 
extract. Last year Simonds and 
Brandes** reported their work on dogs. 
They found that the hypertrophy in- 
volved all the chambers of the heart 
with a slightly greater proportional 
increase in the left ventricle. Also 
most accounts of the postmortem find- 
ings of the thyroid heart describe hy- 
pertrophy in a large number of the 
cases and of 27 thyroid hearts studied 
in the Pathological Department of the 
Johns Hopkins Hospital by McEach- 
ern and Rake,”* 16 had definite hyper- 
trophy. Lewis** reported I2 cases, in 
all but three of which the heart 
weighed over 300 grams. Means and 
Richardson** also have reported the 
necropsy findings in 12 cases. Their 
series showed but little hypertrophy. 
The clinical evidence is not clear cut. 
Hurxthal** made careful cardiac meas- 
urements on thyroid patients before 


and three months after operation. He 
found no contraction in the size of the 
heart, from which he inferred that 
there had been no previous enlarge- 
ment. He further compared 100 cases 
of toxic goiter with 100 cases of non- 
toxic goiter and, after making correc- 
tion for the transverse diameter of the 
chest and body weight, he concluded 
that the average transverse diameter 
of the heart in the toxic group ex- 
ceeded that of the non-toxic group by 
only 0.49 cm. It seems likely to us 
that the hypertrophy has occurred only 
as a result of a well marked and fairly 
profound hyperthyroidism. We can 
say definitely that when congestive 
heart failure occurs dilatation of the 
ventricles is very likely to be found 
and this dilatation disappears entirely 
when the hyperthyroidism has been re- 
moved. 

The blood pressure shows a slight 
elevation in the systolic pressure and 
diminution in the diastolic pressure. 
If a pronounced degree of hyperten- 
sion is encountered it is likely that this 
condition will persist or become worse 
after operation. The electrocardiogram 
shows an unusually prominent T wave 
and Hamberger®® has noted a parallel 
in the degrees in basal metabolic rate 
and the height of the T wave follow- 
ing iodine medication and thyroidec- 
tomy. 

If the hyperthyroidism is successful- 
ly terminated by subtotal thyroidecto- 
my and adequate post-operative treat- 
ment is observed, the heart will, sooner 
or later, return to the state in which 
it was found at the beginning of the 
hyperthyroidism, allowing only for 
changes which would have occurred in 
a similar length of time under other 
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conditions. This statement is a brave 
one. Let me show a condensed chart 
of such a patient.*° (See chart 1). 
Careful search for pathological 
changes in the hearts of patients dy- 
ing from hyperthyroidism has yielded 
very inadequate findings. Various re- 
ports have been made noting changes 
in the heart muscle and these reach 
their high point with Goodpasture’s* 
account of two cases which showed de- 
generation and necrosis of the heart 
muscle fibers. Current opinion is that 
patients dying from thyrotoxic heart 
failure show a variety of inconstant 
minor lesions, none of which can sure- 
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ly be ascribed to hyperthyroidism. 
Some of the changes described are 
cardiac dilatation and hypertrophy, 
slight round cell infiltration and hyaline 
and fatty degeneration of the muscle 
fibers. An exhaustive examination of 
all the hearts of patients dying with 
hyperthyroidism at the Johns Hopkins 
Hospital has recently been made by 
McEachern and Rake.*® This work is 
soon to be published in a monograph 
form. Stated briefly their conclusions 
are that no pronounced pathological 
change is produced in the heart by hy- 
perthyroidism. 

If you will accept the foregoing 
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Following the partial lobectomy the patient insisted on returning home before the 
auricular fibrillation had been interrupted. During the 13 months at home on digitalis, 
under the direction of his local physician, he continued to fibrillate and gradually went 
down hill. During his second stay at the hospital on rest, digitalis and quinidine, he 
excreted 33 pounds of fluid in 8 days and reverted to normal rhythm on the 8th day. 
Since September 12, 1928, he has done full manual labor as a track man on the railroad 
without the loss of a single day from sickness and without taking either digitalis or 
quinidine. (This chart was drawn by Mr. Charles McCurdy Gray, a member of the 
graduating class of the Johns Hopkins Medical School. Reprint from Bulletin of the 
Johns Hopkins Hospital, 1930, xlvii, 1-10). 
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hypothesis of the heart in hyperthy- 
roidism the road to proper treatment 
will be quite clear. The first princi- 
ple is that until congestive failure oc- 
curs no specific treatment for the heart 
is indicated; the second principle is 
that when once congestive heart failure 
has occurred it should be treated like 
any other form of congestive heart 
failure. I should like to make one ex- 
ception to this statement and warn 
against the pre-operative use of quini- 
dine for auricular fibrillation. The 
reason for this is that in the face of 
hyperthyroidism a fibrillating heart 
can be better controlled by digitalis 
than a heart with a regular mechanism. 
For example the ventricular rate of a 
case of auricular fibrillation in hyper- 
thyroidism can be slowed under digita- 
lis to 70 or 80 or 90 beats to the 
minute and the circulation greatly im- 
proved in this way. If, then, this 
digitalized heart is made to revert to 
normal mechanism by quinidine the 
slowing effect of digitalis may be lost 
and the rate suddenly jump up to 160 
or 180. I have seen one such case in 
which just such a change took place, 
followed in the course of a few hours 
by exitus. When suitable therapeutic 
measures have been applied for relief 
of the heart failure the more important 
treatment of the hyperthyroidism can 
be undertaken. One must not be too 
cautious as to surgical procedures in 
cases of this kind as they are surpris- 
ingly well borne by these patients and 
they alone offer permanent relief. 
Friedrich Miller and others have 
made the statement that iodine occa- 
sionally has a deleterious effect on the 
heart muscle. Laboratory animals have 


been given relatively enormous doses 
of iodine with the production of slight 
pathological changes in the heart mus- 
cle, noticeable by microscopic examina- 
tion. In the Johns Hopkins Cardio- 
graphic Laboratory a number of ob- 
servations have been made on normal 
individuals before and after taking 
large doses of Lugol’s solution®****. No 
changes were found in the electrocar- 
diographic tracings or in other heart 
examinations in this series despite the 
fact that several of the individuals 
proved to be hypersensitive to iodine 
and suffered from varying degrees of 
skin eruptions and gastro-intestinal up- 
sets. Dr. John T. King, Jr.,** ob- 
served a case of an elderly woman suf- 
fering from nodular goiter with hyper- 
thyroidism. After four days of rest 
in bed and Lugol’s solution, ten minims 
three times a day, her heart rate be- 
came absolutely irregular. The Lugol’s 
solution was discontinued and, in three 
days, the heart returned to normal 
rhythm. Of course this one case is 
not conclusive, but it illustrates very 
well my feeling in this matter. I be- 
lieve that to a thyrotoxic heart iodine 
may be the additional factor which 
causes the final break. It seems quite 
likely to me that most of the cases of 
so-called iodine hyperthyroidism (Jod- 
Basedow) are in reality iodinism su- 
perimposed on hyperthyroidism. 

We finally may conclude that the 
heart, like the rest of the body, re- 
sponds to hyperthyroidism by being 
speeded up. Given a normal young 
cardiovascular system, this speeding up 
is a matter of little or no consequence. 
On the other hand, given a heart which 
is weakened by advancing age or heart 
disease and then the constant accelera- 
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tion from hyperthyroidism frequently 
leads to congestive heart failure. In 
either instance removal of the hyper- 
thyroidism allows the heart to regain, 
both functionally and structurally, its 
pre-hyperthyroid condition. 
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Medical Aspects of Peptic Ulcer* 


By AvBert F. R. ANprESEN, M.D., F.A.C.P., Brooklyn, New York 


excuse for writing about peptic 

ulcer. Medical literature of the 
past twenty years has been filled with 
articles on this subject, volumes have 
been written about it and a verbal war 
between the advocates of medical and 
surgical treatment is still being waged 
with great intensity. When so much 
verbiage is wasted on any subject it 
engenders the suspicion that the rea- 
son for this wastage is a lack of knowl- 
edge or understanding of the subject. 
In the case of ulcer this is undoubtedly 
true. So much good research work 
has been done in regard to the pathol- 
ogy and etiology of ulcer and so well 
have the findings agreed with clinical 
experience, that it is surprising to hear 
even prominent surgeons and clinicians 
say that the cause is unknown. It is 
also peculiar that with the multiplicity 
of articles dealing with the well-known 
fact that in peptic ulcer there are al- 
most invariably evidences of other in- 
flammatory changes in stomach, duode- 
num, biliary tract, liver, pancreas, 
small and large intestine and appendix, 
it is taking both clinicians and sur- 
geons so long to realize that in con- 
sidering peptic ulcer as an entity and 
treating it as such they are not only il- 
logical, but are definitely to blame for 
the poor results so generally reported. 


|: is almost necessary to make an 


*Submitted for publication, February 109, 
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PATHOLOGY 


The pathology of peptic ulcer has 
not been given the attention it de- 
serves. Lewis Gregory Cole has made 
a very valuable contribution to our 
knowledge in his studies of freshly ex- 
cised ulcers, and parts of stomachs 
with ulcers, during the past five or six 
years, and his findings should be more 
generally made known. Cole divides 
ulcers into three groups, those of the 
body of the stomach, “corporic ulcers,” 
those of the prepyloric region, “pre- 
pyloric or pyloric ulcers,” and those of 
the first portion of the duodenum, 
“postpyloric ulcers” or “ulcers of the 
cap.” He has shown that the ulcers 
are not the result of an erosion of the 
mucosa, but that they begin as areas 
of focal necrosis in the stomach or 
duodenal wall, and that they burst 
through in the line of least resistance, 
just as carbuncles or boils break 
through the skin. The intact mucosa 
can be seen curled under the edge of 
the ulcer. The size and depth of the 
ulcer depend on the site of the original 
area of focal necrosis and the degree 
of elasticity of the wall at this point. 
Thus an area of focal necrosis just un- 


. der the mucosa breaks through rapidly 


and produces the small, rapidly healing 
submucosal ulcer, practically no more 
than a “canker sore,” usually found 
in the prepyloric region, where there 
is little opportunity for its spread due 
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to a relatively inelastic wall. An area 
of necrosis in the deeper layers, es- 
pecially if in the loose areolar area 
along the lesser curvature of the stom- 
ach, will produce a deeper, wider ul- 
cer. If the area is under the serosa, 
perforation is liable to result. All ul- 
cers have a remarkable tendency to 
heal, as shown microscopically by evi- 
dences of a reparative process at the 
base of the ulcers, and as Cole has 
demonstrated in the living stomach by 
repeated serial roentgenograms, at 
short intervals, showing prepyloric ul- 
cers disappearing in from a few days 
to two weeks and large lesser curva- 
ture ulcers in from a few weeks to two 
or three months. The healing of du- 
odenal ulcers, because of the frequent- 
ly persistent deformity resulting, is not 
as clearly demonstrable by radiography, 
but can be shown by reduced irrita- 
bility of the duodenum on fluoroscopy 
and by disappearance from the duo- 
denal contents of the ulcer base slough 
and blood. By demonstrating in re- 
moved stomachs the presence of mul- 
tiple microscopic ulcer scars, often doz- 
ens in one stomach, Cole has arrived 
at the inevitable conclusion that each 
recurrent attack of ulcer symptoms is 
due to a new ulcer and that symptoms 
persisting or perhaps varying in inten- 
sity, are due to new ulcers developing 
before the older, partially healed ones 
have ceased to cause symptoms. Con- 
trary to previously conceived notions, 
the finding of two or more ulcers in 
various stages of healing, is not at all 
unusual. 

The complications of ulcers are easy 
to understand. Perforation has al- 
ready been mentioned, and has for 
many years been considered not a 
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breaking through of an old ulcer, but a 
separate disease, the occurrence of 
such a severe ulcer that it immediately 
punched a hole through the whole 
stomach wall. Cole’s explanation of 
this type of ulcer as due to an area 
of focal necrosis just under the serosa 
and breaking through in both direc- 
tions, is simple and clear. If the point 
of perforation is opposite some organ, 
like liver or pancreas, or if it occurs 
into the lesser peritoneal sac, only a 
localized well-walled-off abscess area 
may result, but frequently the break 
occurs into the general peritoneal cavi- 
ty, with resulting general peritonitis. 

In the case of large or deep ulcers, 
especially where these are located at 
a narrow point, like pylorus or duo- 
denum, although occasionally also in 
mid-lesser curvature, healing or exter- 
nal inflammatory reaction or both may 
result in so much cicatrical contraction 
as to cause obstruction to the onward 
passage of food—pyloric stenosis or 
hour-glass constriction. Acute inflam- 
matory changes at such an area of nar- 
rowing or in a large ulcer may at times 
cause temporary complete stenosis, 
which may become partial or may dis- 
appear as the edema subsides. 

Gross hemorrhage from ulcer is 
comparatively rare, and is due to the 
fact that the area of necrosis pro- 
ducing the ulcer happened to involve 
one of the larger vessels of the stom- 
ach wall. Hemorrhage will recur un- 
til the damage is repaired—usually by 
the organization of a thrombus in the 
injured vessel. If the eroded vessel is 
one running at right angles to the base 
of the ulcer (a terminal vessel) prompt 
retraction and cessation of hemorrhage 
occur ; if lying longitudinally, with ero- 
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sion of its side wall, the hemorrhage 
will be persistent and often fatal. The 
vessels of some individuals seem less 
resistant to infection and these indi- 
viduals tend to have hemorrhages with 
each recurrent ulcer. Superficial bleed- 
ing and serous exudation occur during 
part of the cycle of all ulcers. 

The possibility of carcinomatous de- 
generation of gastric ulcers has in the 
past few years been relegated to its 
proper status. Studies conducted all 
over the world, and based on both 
clinical observation and pathological 
findings, have shown that carcinoma is 
no more apt to occur in the stomach 
of an ulcer patient than in the normal 
stomach, carcinoma having been shown 
to occur at the most in but four per 
cent of such cases. Cole, ten years 
ago, showed by statistics of cases seen 
by him that gastric carcinoma occurred 
more frequently in patients who had 
had operations for ulcer than in those 
treated medically. If we are to ac- 
cept Cole’s findings, which indicate 
spontaneous, rapid and complete heal- 
ing of ulcers, it would give but little 
time for the development of malignant 
changes in any given active ulcer, leav- 
ing only the scar to act as a nidus. 


ETIoLocy 


The etiology of ulcer has been an- 
other moot point. The older theories 
considering trauma or irritation as eti- 
ologic factors were suddenly con- 
fronted, more than sixteen years ago, 
by Rosenow’s demonstration of the 
etiologic relationship between focal in- 
fection and ulcer. Although Rosenow’s 
laboratory experiments have not been 
universally confirmed by other ob- 
servers, probably due to their using a 
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different technique, the clinical experi- 
ence of those who have, like myself, 
made the removal of all possible focal 
infections the sine qua non in treat- 
ment, has been such as amply to sub- 
stantiate the claims of such a rela- 
tionship. Previous to Rosenow’s ex- 
periments, Fenton B. Turck, showing 
that areas of focal necrosis could be 
produced in animals by intravenous in- 
jection of solutions of dead tissue 
(which contain minute amounts of the 
destructive shock toxin he has named 
cytolysin), in some instances produced 
typical indurated gastric ulcers in a 
few minutes. He concluded that this 
cytolysin was the causative factor. It 
seems only reasonable to assume that 
what may occur at the site of a focal 
infection, is an absorption of the cy- 
tolysin produced in the dead tissue 
resulting from the infection, and that 
the secondary focal necroses may be 
due more to electrochemical reactions 
of the tissues to this cytolysin than to 
actual initial migration of bacteria to 
the intact stomach wall. On the other 
hand, what relation anaphylaxis due 
to bacterial or tissue sensitization bears 
to the problem, has not as yet been 
satisfactorily determined. However, 
the results obtained in preventing re- 
current ulcer when all possible infec- 
tive foci have been removed, and the 
repeated recurrences in spite of any 
medical or surgical treatment where 
these foci have been neglected, affords 
clinical proof of the etiologic relation- 
ship between the foci and the ulcers. 


PATHOLOGICAL PHYSIOLOGY 


The disturbed function caused by 
the presence of an ulcer in stomach or 
duodenum is due primarily to irrita- 
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tion, and the results will vary with the 
degree of irritability of the patient’s 
stomach, his general nervous irrita- 
bility and the severity of the usually 
concomitant lesions in other parts of 
the gastrointestinal tract and its ap- 
pendages. The most common result of 
irritation on the motor function of the 
stomach is an increase in the frequency 
and severity of the normal hunger con- 
tractions of the empty stomach, and at 
times the occurrence of such contrac- 
tions before the stomach is entirely 
empty. Also, especially when an ul- 
cer is near the pylorus or beyond it, 
there is frequently intermittent py- 
lorospasm. In duodenal ulcer, and 
more particularly in lesions further 
down in the gastrointestinal tract, re- 
troperistaltic waves (the retrostalsis 
described by Alvarez) may produce 
troublesome symptoms. 

The effect of ulcer on the secretory 
function of the stomach is to cause an 
increased irritability of the gastric 
glands, with a resulting continued se- 
cretion, often reaching high levels of 
acidity, although at times there may be 
diminution or even an absence of hy- 
drochloric acid in the gastric contents, 
due either to the exhausting effect of 
prolonged irritation or to chronic in- 
flammatory changes, involving the gas- 
tric glands. 


SYMPTOMATOLOGY 


The symptoms of peptic ulcer are in 
most cases very characteristic. Epi- 


gastric pain, occurring after a longer 
or shorter interval after eating (us- 
ually from one-half to four hours after 
meals) and promptly relieved by the 
intake of any food or drink—the “hun- 
ger pain” of Moynihan—is practically 
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pathognomonic of ulcer. This pain is 
due to exaggeration of the normal 
hunger contractions of the empty stom- 
ach, and its severity and the time of its 
occurrence are, as mentioned above, de- 
pendent upon the irritability of the 
stomach and also upon the size and 
frequency of the meals taken, so that 
while some patients may get a severe 
pain within an hour after eating, others 
may feel no pain at all. The location 
of the ulcer has no effect upon the 
time pain will occur—gastric ulcers 
may cause pain three or four hours 
after meals, duodenal ulcers one or two 
hours after. If ulcers occurred alone, 
that is, if there were not, as there in- 
variably is, an accompanying inflam- 
matory reaction in other parts of the 
gastrointestinal tract, the symptoms 
would probably always be typical. 
These other conditions, the inflamma- 
tions of the biliary tract, pancreas, ap- 
pendix and colon, not only produce 
symptoms directly referable to them- 
selves, but cause retrostaltic waves, pro- 
ducing pylorospasm and mild or severe 
reverse peristalsis in the stomach, re- 
sulting in epigastric distress or fulness 
immediately after meals, aerophagia, 
heartburn, sour eructations or actual 
regurgitation or vomiting. Some of 
them also cause more or less severe 
bowel symptoms. These other symp- 
toms may be so prominent as to mask 
or modify the characteristic ulcer 
symptoms, thus making diagnosis by 
history alone very difficult. Loss of 
weight and strength, anemia, and va- 
rious nervous manifestations are due 
to the individual patient’s reaction to 
the symptoms—some starve themselves 
and grow thin and anemic, others over- 
eat and gain weight rapidly. Some con- 
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‘sider that as long as food relieves them 
there is no cause for worry, others 
suspect cancer and become neurasthen- 
ics. 

The symptoms of the complications 
of ulcer are rather characteristic. In 
gross hemorrhage, hematemesis and 
melena, usually preceded by severe pain 
and fainting or collapse, are typical, 
although in the absence of hemateme- 
sis, the characteristic sticky, tarry 
stools, passed during the night may 
not be noticed, and the patient may de- 
scribe only a diarrheal attack with ver- 
tigo or syncope. 

Perforation, ushered in by a terrific 
pain, not relieved by the food or al- 
kali which the patient usually tries be- 
fore the doctor arrives, and which is 
sooner or later followed by shock and 
the symptoms of peritoneal irritation, 
is a condition requiring immediate rec- 


ognition so that prompt resort may be 
had to a life-saving operation. 
Pyloric stenosis and hour-glass con- 


striction present the characteristic 
symptoms of delayed vomiting, that is, 
vomiting occurring at an interval after 
meals when all foods should normally 
have been expelled from the stomach. 
Patients with this complication who 
may previously have vomited soon aft- 
er eating or at the time of occurrence 
of the ulcer pain, begin to vomit less 
frequently, often in the evening, and 
in the vomitus may be recognized food 
eaten two or three meals previously or 
even from the day before. Frequently 
there is a diminution of the ulcer pains, 
but a feeling of fulness in the upper 
abdomen and a more or less marked 
anorexia. 

The occurrence of carcinomatous 
change in an ulcer is accompanied by 
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an unusual loss of weight and strength, 
and an increasing pallor, associated 
either with symptoms similar to those 
previously complained of or a new 
train of rather indefinite dyspeptic 
symptoms, with anorexia. Often gross 
hemorrhage may be the first symptom 
of a carcinoma. 


DIAGNOSIS 


The diagnosis of peptic ulcer is us- 
ually made by means of three charac- 
teristic findings—the history, examina- 
tion of gastric and duodenal contents 
by the fractional method and the roent- 
gen ray examination. 

1. The history is often of the great- 
est help in diagnosis. Recurrent at- 
tacks of typical hunger pain, that is, 
pain occurring after an interval of 
from one-half to three or four hours 
after meals and relieved by the intake 
of food, drink or alkali, was long ago 
described by Moynihan as pathogno- 
monic of ulcer, and in my experience it 
is extremely uncommon not to be able 
to demonstrate an ulcer when this 
symptom is present. The pain is most 
commonly located in the epigastrium, 
but at times may be located in the gall- 
bladder or appendix regions, in either 
inguinal region, the precordium or the 
back. Retrostaltic symptoms, as de- 
scribed above, are not characteristic of 
ulcer, but are more frequently due to 
the other co-existent gastrointestinal 
lesions. Vomiting, occurring immedi- 
ately after meals or at the time of the 
pain, is one of these retrostaltic symp- 
toms, but if it is of the “delayed” 
type, is characteristic of stenosis. The 
symptoms of other complications have 
been mentioned. A first attack of ul- 
cer symptoms, especially in a patient 
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of carcinoma age and if continuing 
over a period of a few months, may 
be due to a carcinomatous ulcer. 


2. Careful fractional gastric analy- 
sis, preceded by examination of the 
fasting residue after a duration meal of 
rice and raisins, is of great help in 
diagnosis. Three findings are studied: 
namely, those relating to motility, to 
secretion and to admixtures. 


A. Motility: an overnight residue 
of gross rice and raisins indicates py- 
loric stenosis, the degree of which may 
be determined by the rapidity with 
which the stomach can expel the test 
meal subsequently given. In the ab- 
sence of an overnight residue, delayed 
expulsion of the test meal indicates 
marked pylorospasm and the probable 
presence of a lesion near the pylorus, 
but not obstructing it. 


B. Secretion is indicated by the 
curve of acidity following ingestion of 
a test meal or the intramuscular injec- 
tion of histamine dihydrochloride. In 
gastric ulcer this curve is not of value: 
there may be a normal curve, there may 
be no secretion of acid at all or there 
may be a continued secretion. In py- 
loric and post-pyloric ulcers we find 
that a continued secretion, i.e., secre- 
tion continuing beyond the normal pe- 
riod of secretory reaction to a stimu- 
lus, and often reaching great heights 
of acidity, is the rule, although here, 
also, achylia is found at times, es- 
pecially in long-continued cases. 


C. Admixtures. The presence in 
the gastric contents of small, more or 
less dried particles of blood, with ad- 
herent detritus coming from the base 


of an ulcer, is a valuable finding, but 
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is difficult to differentiate from blood 
due to trauma in swallowing the tube. 
It is, however, of some value in con- 
firming an x-ray finding of gastric ul- 
cer. Where no blood is found in the 
gastric contents until the normal reflux 
of bile stained duodenal contents dur- 
ing the second hour after the test meal, 
and the particles just described are 
then encountered, we have a very char- 
acteristic finding of duodenal ulcer. 
Gastric analysis is of little or no value 
in differentiating between gastric ul- 
cer and even well-advanced carcinoma, 
although the continuous presence of 
blood is suspicious of malignancy. In 
rare instances pieces of carcinoma tis- 
sue may be aspirated and recognized 
microscopically. In carcinoma associ- 
ated with pyloric stenosis, a fasting 
residue containing no free hydrochloric 
acid and in which Boas-Oppler bacilli 
and lactic acid are present, is found in 
a large proportion of cases. 


3. The roentgen ray diagnosis of 
ulcer is of great importance. The char- 
acteristic findings on a radiographic 
film are the presence of a defect, which 
represents the displacement of the in- 
gested barium mixture by the area of 
induration about an ulcer, and a pro- 
trusion (niche) which represents the 
crater of the ulcer. In the case of the 
large (corporic) ulcers which nearly 
always occur at some point along the 
lesser curvature, the protrusion may be 
large (up to 5 cm. in diameter) and 
the defect extensive. In the case of 
small prepyloric ulcers the protrusion 
may be very small, the defect barely 
noticeable. In the duodenal cap the 
crater is not as frequently seen, but the 
induration causes persistent deformi- 
ties which are characteristic. 
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Fluoroscopic examination is subject 
to grave error in that more than fifty 
per cent of even large corporic ulcers 
are not recognized and the small pre- 
pyloric ulcers are rarely seen, although 
the deformity and irritability of the 
duodenum make ulcers of the cap eas- 
ily recognizable by this method. 

A persistent deep incisure on the 
greater curvature often indicates the 
presence of a posterior wall ulcer. In 
pyloric stenosis due to ulcer a large 
atonic stomach with a smooth outline 
at the point of obstruction is the rule, 
the ulcer crater being less frequently 
seen than in hour-glass constriction. 
Where perforation is suspected the 
barium meal is contraindicated, but a 
“flat plate” of the abdomen (a safe 
procedure) will often show an accumu- 
lation of gas above the dome of the 
liver. After a gross hemorrhage, 
roentgen examination should be de- 
ferred for at least two weeks after 
cessation of the hemorrhage. 

Where the defect or crater shows 
an irregular outline or where there is 
not a definite decrease in size of a gas- 
tric defect in a period of a few weeks, 
carcinomatous ulcer must be suspected 
and exploration resorted to in order to 
clinch the diagnosis. 


TREATMENT 

The treatment of peptic ulcer re- 
solves itself into three distinct pro- 
cedures: the local treatment of the ul- 
cer by mechanical means, the removal 
of the cause and the care of the com- 
plications. 

1. The local treatment, as in the 
case of an ulcer in any part of the 
body, consists in putting the ulcer area 
at rest and in keeping it soothed so as 
to permit of healing. The stomach is 
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never entirely at rest, but it is most 
active, even to the state of tetanic con- 
tractions, when empty. The normal 
hunger contractions are exaggerated in 
the presence of an ulcer and can best 
be relieved and prevented by keeping 
the stomach full of soothing food. The 
food should be sufficiently nutritious 
to permit of the body carrying on the 
healing process effectively, and where 
the patient is undernourished, should 
add to his weight. It should, like any 
diet, contain the proper balance of es- 
sential ingredients, and have an ade- 
quate vitamin content. While we do 
not feel that acidity plays any par- 
ticular part in the production or per- 
sistence of an ulcer, combination with 
free acid and avoidance of over-stimu- 
lation of gastric juice are desirable. 
Daily bowel evacuation, while not es- 
sential, is encouraged by the frequent 
feedings, the drinking of sufficient 
water, the addition of yeast to the diet 
and the administration of mineral oil. 
General bodily rest is to be encouraged, 
although rest in bed is very rarely nec- 
essary. A suitable diet would be as 
follows: 
Breakfast: Milk, 8 ounces, with cream if 
desired 
Cereal, 5 ounces, with milk or cream 
Egg, 1 soft boiled or poached 
Bread or toast with butter 
Fruit juice (at end of meal) 
Midmorning: Milk, 8 ounces (cream % 
ounce, lactose, 1% ounce, or cocoa may 
be added if desirable) 
Always with crackers, toast, bread or 
cake 
Luncheon: Milk 8 ounces 
Baked or mashed potato or plain spag- 
hetti 
Egg, 1 soft boiled or poached, or cream 
cheese 


Bread and butter 
Pudding, custard, gelatin or ice cream 
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Midafternoon: Same as midmorning. 

Supper: Same as breakfast or luncheon. 

At bedtime and during night (every 2% 
hours, if awake): Same as at mid- 
morning. 

Olive oil, 4% ounce three times a day before 
meals. 

Liquid petrolatum, % ounce at bedtime 

Water, 6 or 8 glasses per day. 


2. The removal of the cause, as dis- 
cussed under the head of etiology, con- 
sists in the systematic and thorough 
eradication of all infective foci. Half- 
hearted removal of an abscessed tooth 
or infected tonsils is rarely sufficient. 
It is necessary to search for and re- 
move all devitalized or impacted teeth, 
and root fragments, fillings or cysts 
remaining after extractions. Moderate 
pyorrhea may be kept under control 
by means of frequent scalings, but the 
ultimate cure of definite pyorrhea is 
extraction of the diseased teeth. In- 
fected tonsils or tonsil remnants must 
be extirpated, and nasal, pharyngeal, 
sinus and ear infections must be elim- 
inated. Such common sites of focal in- 
fection as the male and female genital 
tracts, the rectum and all other parts 
of the body must be expertly examined 
and thoroughly cleaned up. Failure to 
remove all infective foci, even though 
diet is strictly adhered to, will eventu- 
ally result in recurrence of ulcer, al- 
though an exacerbation is undoubtedly 
hastened by dietetic indiscretions or 
nervous or physical strain. With the 
appearance of a new ulcer, complete 
check-up for neglected, recurrent or 
new foci must at once be instituted, 
and in our experience such foci are 
always found. 


3. The treatment of the complica- 
tions of ulcer includes the treatment of 
perforation, stenosis and hemorrhage. 
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Perforation requires operation § as 
soon as the patient has rallied from 
his shock (usually within the first two 
or three hours) the additional shock 
of too early operation often being the 
cause of unnecessary mortality. Op- 
eration during the first six to twelve 
hours results in the lowest risk. If 
not operated upon after twenty-four 
hours most patients die. Closure of the 
perforation by suture and covering 
with omentum is usually the best pro- 
cedure, additional operative. interfer- 
ence, on account of the increased risk 
involved, being carried out only where 
an obstruction is present. 

Stenosis, whether due to hour-glass 
constriction or to pyloric or post-py- 
loric ulcer, also requires operation, but 
where the patient is depleted and de- 
hydrated from prolonged vomiting a 
few days or even a week of prepara- 
tion is worth while, reducing mortality 
and shortening convalescence. Such 
preparation would consist of frequent, 
small, liquid, concentrated feedings, 
subcutaneous and intravenous admin- 
istration of chlorides and glucose and 
transfusions. Early feedings after op- 
eration and a proper dietetic régime 
afterwards, insure a good result. In 
the present article a discussion of the 
operative procedures is not desirable, 
but suffice it to say that the more 
simple the operation, the better it will 
be for the patient. 

Gross hemorrhage is accompanied by 
shock and dehydration and is followed 
by a more or less severe anemia. Its 
treatment, which I have discussed in 
detail in a previous communication* in- 
volves the following principles: 


*The treatment of gastric hemorrhage, Jr. 
Am. Med. Assoc., 1927, 1xxxix, 1397-1400. 
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1. The promotion of blood clotting 
in the bleeding vessel; 2. The preser- 
vation of the clot when formed; 3. 
Treatment of shock; 4. Keeping the 
patient in the best possible general con- 
dition; and 5, Determining the nature 
of the lesion from which the hemor- 
rhage originated. The first indication 
is absolute rest in bed, enforced by 
definite doses of morphine. This 
treatment combats shock and helps to 
check bleeding. Even though blood 
coagulation tests show normal findings, 
it is often best to use some form of 
medication to promote coagulation— 
horse serum, fresh or dried, thrombo- 
plastin preparations or whole human 
blood. A sudden increase in blood 
volume or blood pressure might tend 
to dislodge an early and unorganized 
thrombus, so that intravenous, subcu- 
taneous or rectal fluids, and stimulants 
tending to raise blood pressure, should 
be avoided. In the presence of air 
hunger, transfusion of blood should be 
resorted to, but a small amount (250 
cc. or less) will usually be sufficient. 
After ten days, one or more larger 
transfusions will materially shorten the 
period of convalescence. Feedings are 
instituted at once in order to prevent 
the sometimes violent hunger contrac- 
tions, which so often are the cause of 


recurrent hemorrhage. The food 


should be soothing, should promote co- 
agulation of blood at the bleeding 
point, should combine readily with gas- 
tric juice (to prevent digestion of the 
thrombus) and should not over-stimu- 
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late gastric secretion. Such a sub- 
stance is gelatin, which is used in so- 
lution and to which later are added 
gruel and milk mixtures, cereals, pud- 
dings, soft eggs, etc., until a regular 
ulcer diet is reached at the eighth or 
ninth day after treatment. Complete 
gastrointestinal study is not begun un- 
til nearly two weeks after the hemor- 
rhage. Ice should be avoided, inter- 
nally because it produces hyperemia of 
the gastric wall, externally because it 
adds to shock. 


SUMMARY 

1. So-called peptic ulcers are pro- 
duced by the breaking down of areas 
of focal necrosis in the stomach wall, 
at varying depths below the mucosa. 

2. They are the result of focal in- 
fection, the mechanism of their pro- 
duction being probably not direct in- 
fection, but some allergic or electro- 
chemical reaction in the tissues in- 
volved. 

3. They tend to heal spontaneously, 
each attack of ulcer symptoms being 
due to the development of a new ul- 
cer. 

4. The symptoms of ulcer are due 
to exaggerated hunger contractions and 
to retrostalsis. 

5. The diagnosis of ulcer depends 
on history, roentgen ray and fractional 
gastric analysis. 

6. The treatment of uncomplicated 
ulcer consists of diet and the thorough 
eradication of all focal infections. 

7. Operative treatment is reserved 
for the complications of ulcer. 


























Malignant Melanoma with Delayed Metastatic 
Growths* 
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Division of Medicine, The Mayo Clinic, Rochester, Minnesota 


ALIGNANT melanoma, fre- 
M quently termed melanosarco- 

ma or melano-epithelioma, is 
one of the most malignant tumors en- 
countered in man. In some instances, 
however, the body seems to possess un- 
usual resistance to metastasis from 
these tumors and it may be years after 
the appearance or removal of the pri- 
mary growth before sudden, rapid and 
overwhelming metastasis occurs. This 
type of growth should, therefore, lend 
itself well to the study of the mecha- 
nisms of metastasis of tumors and 
bodily resistance to tumor growth, 
were it possible, with present knowl- 
edge, to approach such a study. The 
established observations of the delay in 
metastasis of these tumors are exceed- 
ingly important, not only in the diag- 
nosis of this rare disease, but also be- 
cause the prognosis may not be com- 
pletely favorable in any case regardless 
of the time elapsed after excision of 
the primary growth. The present study 
has been undertaken with the view of 
presenting the histories of selected 
cases to reémphasize these facts, and 
to record observations on the life his- 


tory of the disease. There are few 
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conditions apparently so readily cured 
in certain cases by simple excision as 
is melano-epithelioma, only to recur 
many years later in a rapidly fatal 
form following an interval of perfect 
health. 

Malignant melanomas been 
found to arise in several different or- 
gans of the body. The most common 
site is the pigmented mole of the skin 
and following this, in order, the pig- 
mented areas of the eye, the anus and 
the suprarenal glands; such tumors 
have been reported as arising in the 
meninges, rectum, ovary, gastro-intes- 
tinal tract, gallbladder and other or- 
gans. There is considerable dispute 
as to the cellular origin of this type 
of tumor. It was formerly believed to 
arise chiefly from mesoblastic tissue 
and this, with the spindle type of cell 
which is commonly observed, led to the 
term melanosarcoma, which is. still 
used. Certain observers believe it 
arises from the melanin-bearing chro- 
matophores which are so widely dis- 
tributed in the animal kingdom, al- 
interpretations 


have 


though more _ recent 
place its origin among the epithelial 
cell group. Although the latter is the 
most commonly accepted view Ewing 
has recently accepted the work of Mas- 
would indicate that these 


son which 
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tumors have their origin in nevus cells 
derived from and belonging to the 
end organs of peripheral sensory 
nerves. The cell form varies from 
spindle to round and, although most of 
these tumors are pigmented with mel- 
anin, occasionally nonpigmented mel- 
anoma is encountered. 


The spread of these tumors may oc- 
cur in three ways: by direct exten- 
sion, by lymphatic vessels, and by the 
blood stream. Death within a month 
of onset has been recorded, but the 
usual duration of life, according to 
Coley and Hoguet, is two to three 
years. However, in certain cases in 
which there is definite resistance to 
metastasis, recurrence may not appear 
for as long as ten to thirty years after 
removal of the primary growth. The 
various modes of extension and the 
various types of metastatic growths 
will be illustrated by the case histories 
presented. Cases have been selected in 
which metastasis occurred after a pe- 
riod of at least five years after ex- 
cision of the primary growth. 

In each of the following three cases 
the primary growth occurred in a pig- 
mented nevus of the skin and led to 
metastasis which did not become prom- 
inent until years later. At the time of 
examination these cases did not pre- 
sent the widespread metastasis which 
is the terminal stage of the disease. 


Case 1. A woman, aged 43 years, regis- 
tered at The Mayo Clinic in May, 1919, be- 
cause of a tumor of the right thigh. Ten 
years prior to registration, a mole on the 
right thigh was accidentally irritated, fol- 
lowing which it bled and later enlarged. 
Excision of the nevus was carried out at 
that time and the patient remained well un- 
til 1918, a year previous to coming to the 
clinic, when a brown area developed in the 
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scar and gradually increased in size. Six 
months later she noticed swollen nodes in 
the right groin. Shortly thereafter anorexia 
and weakness began. 

In the region of the scar there was a 
pinkish flattened area 4 by 2.5 cm., and in 
the inguinal region were many enlarged 
lymph nodes. Biopsy of these nodes showed 
melano-epithelioma. The patient died after 
she returned home. 


Case 2. A woman, aged 48 years, came 
to the clinic in May, 1928, because of weak- 
ness of four years’ duration. For fifteen 
years she had had a raised pigmented nevus 
on the left leg. Shortly after the appear- 
ance of the nevus it was cauterized, without 
recurrence, but six years later a tumor de- 
veloped in the left groin, which remained 
unchanged for several years. Four years 
prior to registration the patient had severe 
menstrual hemorrhage at the time of the 
menopause and following this the tumor in 
the left groin continued to increase in size. 

General examination was essentially nega- 
tive save for a fixed, firm tumor, 3 by 5 
cm., on the anteromesial surface of the left 
thigh. The patient refused biopsy and re- 
turned home. A diagnosis was made of 
metastatic melano-epithelioma of the left 
groin. The further course is unknown. 


CasE 3. A woman, aged 61 years, regis- 
tered at the clinic in April, 1917, because 
of a growth in the left temporal region, 
which had started as a small lump one year 
previously. It grew rapidly and was cau- 
terized a month later, but the ulcer which 
developed on the lump failed to heal and 
increased in size. Tincture of iodine had 
been applied locally on several occasions. 
The growth had been enlarging rapidly and 
was rather painful. 

On careful questioning the patient re- 
called that twelve or thirteen years previ- 
ously she had had a brown mole burned off 
the cheek just below the site of the present 
growth, which was a raised, rather firm 
growth 5 cm. in diameter, covered with blood 
crusts on the upper portion of the left cheek. 
Just below it was a similar area 2.5 cm. 
in diameter. There were no palpable cer- 
vical nodes surrounding it. The pigmented 
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area was excised. The pathologic diagnosis 
was melano-epithelioma. 

The patient returned in September, 1917, 
at which time there was a small ulcer 1.5 
cm. in diameter on the face, but no clinical 
or microscopic evidence of recurrence. She 
returned again in November, 1917, stating 
that her health had been good until six days 
previously, when she noted drooling of sa- 
liva from the left side of the mouth. Left 
hemiplegia and aphasia with some frontal 
headache and delirium, and then coma, rapid- 
ly developed. Death occurred two days later. 

At necropsy there was a large healed 
scarred area on the left upper malar region 
with atrophy and scarring of the skin. There 
were several areas of metastatic growth in 
the lungs, and bronchopneumonia. Excessive 
hemorrhage had occurred in the left internal 
capsule of the brain, and into all the ven- 
tricles, with thrombosis of the left lateral 
sinus. Although it could not be definitely 
determined, there was some suspicion that 
a metastatic melano-epitheliomatous growth 
was present. 


It should be pointed out that fol- 
lowing excision of the primary growth 
local recurrence may or may not take 
place, and that if local recurrence is 
present it may occur immediately fol- 
lowing excision and remain stationary 
for years, or it may not be present un- 
til years later at the time of widespread 
metastasis. 

The four cases of the second group 
are illustrative of the presence of dis- 
tant metastasis in the absence of local 
recurrence in the skin 


Case 4. A woman, aged 42 years, came 
to the clinic in June, 1926, because of a 
lump in the right groin, of four months’ 
duration. In 1920 she first noted rapid 
growth of a pigmented mole on the calf of 
the right leg. The following year, the mole, 
which had become 2.5 cm. in diameter, was 
excised (elsewhere) and a diagnosis of sar- 
coma made. Because of this, the popliteal 
area was dissected out a few days later. 
She had no further trouble until February, 


1926, when pain developed and a lump was 
noted in the right groin. There was some 
question as to whether the lump had grown 
during the succeeding months. 

General examination disclosed a large ir- 
regular fixed mass in the right groin which 
seemed to extend into the right side of the 
pelvis, where a large firm mass could be 
palpated. The scars of the previous opera- 
tion appeared normal. A diagnosis was made 
of metastatic melano-epithelioma, and the 
patient returned home following treatment 
by oer yam The outcome is unknown. 


Case 5. A woman, aged 53 years, came 
to the clinic in March, 1927, because of 
frontal headaches of two months’ duration. 
The pains radiated to the occipital region, 
and they were persistent and intense. Nau- 
sea and vomiting, and vomiting unaccompan- 
ied by nausea, occurred. The patient was 
drowsy and lethargic, with diminished vision 
and drooping of the left side of the face. 
Ten years previously a mole had been re- 
moved from the left side of the face; it 
had recurred several times and was removed 
each time. Two months preceding regis- 
tration a small black tumor behind the left 
ear had been observed. 

General examination disclosed moderate 
obesity, lethargy, nystagmus and paralysis of 
the left side of the face. There was a firm 
tumor, 1.5 by 1 cm., below the left ear. 
It was somewhat tender, and movable. Oph- 
thalmologic studies revealed bilateral choked 
disks of 4 to 5 diopters each, with hemor- 
rhages and exudates in the retina. The 
roentgenogram of the thorax was negative. 
Biopsy of the tumor below the left ear 
disclosed melano-epithelioma, and a diag- 
nosis was made of brain tumor (metastatic) 
and melano-epithelioma in the left temporal 
region. The patient returned home. Fur- 
ther data as to the outcome are not availa- 
ble. 


Case 5 presents several interesting 
points. First, it illustrates the persist- 
ence of the growth in spite of con- 
tinued cauterization and yet the long 
delay before the resistance of the pa- 
tient was lowered or the virulence of 
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the tumor raised to the point of me- 
tastasis. Second, it illustrates the ad- 
vantage of biopsy of a suspicious cervi- 
cal or cranial node in the presence of 
an obvious intracranial neoplasm, for 
it not only clinched the diagnosis in 
this case, but it saved the patient a 
needless exploratory operation as well. 
Third, it is an instance of the rare case 
in which the presenting symptom of 
the metastatic growth is that of an in- 
tracranial lesion, and it is probably the 
type of case in which intracranial me- 
tastasis will be fatal before widespread 
metastasis is evident. 


Case 6. A man, aged 35 years, first came 
to the clinic in May, 1929, because of mi- 
graine and chronic nervous exhaustion. He 
returned in March, 1930, because of numer- 
ous subcutaneous lumps which had appeared 
in October, 1929. There had been slight 
swelling of the right testis for a few months 
preceding this. About twelve firm, painless 
subcutaneous nodules were scattered over the 
torso, all of which had progressively in- 
creased in size. The patient had grown in- 
creasingly pale, lost 10 pounds in weight and 
had a dry hacking cough. Malignant me- 
lanoma was reported following biopsy of 
one of the tumors (elsewhere). There was 
a history also of removal of a nevus from 
the right calf in 1923 or 1924. 

On general examination fatigue was ap- 
parent. Numerous subcutaneous dark nod- 
ules, 0.5 to 2 cm. in diameter, were noted. 
On the inner side of the right calf there 
was a clean scar where the mole had been 
excised. The abdominal examination was 
negative, as was the roentgenogram of the 
thorax. A diagnosis was made of malignant 
melanoma with metastasis. The patient re- 
turned home, where he died three months 
later of generalized metastasis. 


Among the interesting features of 
this case is the absence of evident local 
or regional recurrence of the melanoma 
excised six years previously. This is 
unusual, considering the fact that the 





lesion originated in the skin, which 
practically always gives evidence of lo- 
cal recurrence or of metastasis to the 
regional lymph nodes. The only clini- 
cal evidence of metastasis in this in- 
stance was the subcutaneous nodes, and 
it should be mentioned that this pa- 
tient had been subjected to careful ex- 
amination ten months previously, at 
which time the nodes were absent. 


Case 7. A man, aged 33 years, first came 
to the clinic in 1920, at which time a pig- 
mented nevus on the skin of the left deltoid 
area was excised. There had been some re- 
cent increase in the size of the nevus prior 
to its removal. Thereafter the patient con- 
tinued in his usual good health save for 
occasional attacks of vague abdominal pains, 
the exact nature of which could not be de- 
termined. In June, 1930, he returned to the 
clinic complaining of pains of two months’ 
duration in the lower part of the abdomen. 
The pains occurred several hours after 
meals, and were associated with backache, 
fatigue, and loss of 15 pounds in weight. 

General examination was essentially nega- 
tive, but laboratory tests revealed secondary 
anemia (10.2 gm. hemoglobin for each 100 
c.c.), and occult blood in the stools. Roent- 
genographic examination of the stomach dis- 
closed a small polyp. At abdominal explora- 
tion multiple malignant polyps were found 
scattered throughout the small intestine, one 
of which had produced intussusception of the 
lower part of the ileum. The patient was 
unable to withstand the operation and at 
necropsy widespread metastasis of malig- 
nant melanoma was observed. Six cauli- 
flower-like pedunculated and sessile growths 
were found in the right auricle of the heart, 
the largest 2.5 cm. and the smallest 0.7 cm. 
in diameter. In the lungs were numerous 
firm nodules 2 mm. to 2 cm. in diameter. 
Similar metastatic nodules were observed in 
the liver and spleen (one nodule). The 
stomach was dilated and presented a polyp 
on the posterior wall 7 cm. from the pylorus. 
There were many small masses scattered 
throughout the duodenum, jejunum, and il- 
eum, the largest of which measured 5 by 





Malignant Melanoma with Delayed Metastatic Growths 


3 by 1.5 cm. They occurred as sessile, 
pedunculated or ulcerating areas, greater in 
number high in the small bowel. The colon 
and rectum were free of metastasis. Mi- 
croscopic study revealed pigmented epithelial 
tumor cells with both adenomatous and epi- 
theliomatous formation, and the diagnosis 
was made of malignant melanomatosis with 
multiple metastasis. 

The remarkable features of this case 
were the misleading symptoms which 
the patient presented. The gastro-in- 
testinal symptoms were outstanding 
and there was no_ suggestion of 
malignant disease until the time of op- 
eration when the carcinomatous polyps 
were discovered. It was the presence 
of intussusception which led to surgi- 
cal interference. A similar case of 
metastatic malignant melanoma and in- 
tussusception of the small intestine has 
been reported by Maxwell. The pres- 
ence of widespread metastasis to the 
heart, lungs, liver, spleen and stomach 
and small bowel revealed the hopeless- 
ness of the condition and yet it had 
been ten years since the excision of 
the primary growth. 


The last group, which comprises 
three cases in which the eye was the 
site of the primary melanomatous 
growth, is perhaps the most interesting 
and clinically the most startling of the 
series. 


Case 8. A man, aged 43 years, came to 
the clinic in June, 1930, because of weakness 
and an abdominal mass of six months’ dura- 
tion. Seven months previously he had had 
a heavy cold with slight fever and there- 
after he continued to have bouts of mild 
fever, malaise, pains in the joints and weak- 
ness. Four months previously he first noted 
a painless, somewhat movable mass in the 
right upper abdominal quadrant which later 
enlarged and moved toward the median line. 
Because of a sense of fullness the appetite 
failed, although there was no indigestion or 
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jaundice. Further questioning brought out 
the fact that in 1916, fourteen years prior 
to registration, the left eye had been removed 
because of “acute glaucoma following de- 
tachment of the retina” and in 1929 he 
noted the appearance of dark colored nod- 
ules on the right wall of the thorax anterior- 
ly, at the base of the neck, in the left 
axilla, the groin, and near the spine. These 
areas were painless, movable, and had not 
changed in size during the last year. 

The patient was slightly emaciated and 
numerous firm movable black nodules were 
noted. The abdomen presented a hard nodu- 
lar mass with a definite border coming down 
to the umbilicus in the right upper quadrant, 
and the spleen was palpable. A roentgeno- 
gram of the thorax disclosed an area of in- 
creased density in the right lower lobe, prob- 
ably metastatic. Tests of hepatic function 
disclosed dye retention graded 4, indicating 
marked hepatic disease. Biopsy of one of 
the inguinal nodes was reported as melano- 
epithelioma. The diagnosis was made of 
melano-epithelioma involving the liver and 
abdominal lymph nodes. The patient re- 
turned home, where he died two months later. 

CasE 9. A man, aged 55 years, came to 
the clinic May 12, 1930, because of pain in 
the right upper quadrant of the abdomen and 
loss of weight. He had been in his usual 
good health until six or eight months before 
admission, at which time illness which was 
called influenza by his physicians developed, 
with increasing weakness and gas on the 
stomach. Although the respiratory infection 
rapidly cleared up, the feeling of abdominal 
distention became more pronounced and soon 
moderately severe continuous pain developed, 
starting in the epigastrium and passing to 
the umbilicus. Two months before admis- 
sion he had first noted the appearance of 
painless, subcutaneous lumps over the ster- 
num and left shoulder. About this same 
time the gastro-intestinal symptoms im- 
proved, but six weeks before admission a 
pressing pain developed beneath the right 
costal margin which bothered him, especially 
at night. He had lost 20 pounds in weight. 
In general he felt well, with the exception 
of some weakness and slight cough with 
mucoid expectoration. In 1920, his right eye 


had been enucleated because of a_ tumor. 
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Biopsy of one of the subcutaneous nodules 
removed elsewhere had been diagnosed sar- 
coma. 

The patient was slightly emaciated. The 
orbit from which the right eye had been 
enucleated did not give evidence of recur- 
rence of growth. There were numerous, 
scattered, firm, freely movable, painless, sub- 
cutaneous nodules over the scalp and thorax. 
The axillary and cervical lymph nodes were 
large and there was a large firm irregular 
mass, presumably the liver, in the right 
upper quadrant of the abdomen. A few 
rales were noted at the bases of the lungs. 
Laboratory studies showed mild secondary 
anemia with 12.6 gm. of hemoglobin for 
each 100 c.c., and the roentgenogram of the 
thorax disclosed multiple metastatic granules. 
A diagnosis of multiple metastatic tumors 
throughout the body was made, the source 
undoubtedly being the tumor of the eye 
enucleated ten years previously. 

Case 10. A man, aged 53 years, came to 
the clinic November 18, 1930, because of 
stomach trouble which he had had for twenty 
years. The distress was a typical ulcer type 
of dyspepsia which became pronounced two 
months before admission. During this time 
he had suffered from constant epigastric pain 
which radiated to the right upper and lower 
abdominal quadrants and up into both sides 
of the thorax. Relief from food or alka- 
lies was incomplete. There were no other 
gastro-intestinal symptoms and he had not 
lost weight. In 1920 the right eye had been 
enucleated on account of sarcoma of the 
eyeball. 

The patient was emaciated. The tissues 
of the right orbit appeared normal. A small 
firm, freely movable, subcutaneous nodule 
had been present over the third thoracic 
vertebra for a year. A large, firm, irregu- 
lar, scarcely movable and tender mass was 
palpated in the right upper abdominal quad- 
rant; presumably it was the liver. Labora- 
tory examination disclosed slight secondary 
anemia; the hemoglobin was 13.5 gm. 
Roentgenograms of the stomach disclosed 
an extrinsic mass. A diagnosis of melanoma 
of the liver was made. 


The points of similarity of these 
three cases are quite remarkable. The 


patients had all undergone enucleation 
of the eyeball for tumor (in the first 
case “detachment of the retina for 
glaucoma”) ten or more years previ- 
ously, apparently with success and with 
good health through the intervening 
period. In each case the presenting 
complaint was of epigastric pain fo- 
cusing the attention on the abdomen, 
and on examination the liver was 
found to be large, firm, and irregular, 
obviously the seat of malignant dis- 
ease. Each patient also presented one 
or more subcutaneous nodules, al- 
though there was no evidence of local 
recurrence within the orbit or of re- 
gional metastasis. The essential data 
of these cases are compiled in the tabu- 
lation (page 210). 
CoMMENT 


Malignant melanomas arising within 
the pigmented nevus comprise the ma- 
jority of such tumors. The various 
modes of metastasis have been illus- 
trated in the case reports. There may 
be local recurrence of the growth fol- 
lowing excision, metastatic involve- 
ment of the regional lymph nodes, or 
of neighboring organs, or widespread 
metastasis throughout the body. 

The varying clinical picture ob- 
served in the localization of metastasis 
may be explained in four different 
ways: (I) it may depend on the oc- 
currence of metastasis by way of the 
lymphatics, in which case transporta- 
tion of cells by superficial lymphatics 
would lead to metastasis in the regional 
nodes, while transportation by deep 
lymphatics may lead to metastasis in 
more distant lymph nodes or even 
widespread dissemination through the 
thoracic duct and blood stream; (2) 
the metastasis may be by the hemato- 
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genous route, in which case widespread 
metastasis is more probable; (3) the 
clinical picture may depend on the 
stage, early or late, in which the dis- 
ease is observed, and (4) the quality 
and quantity of metastasizing tumor 
cells may be the determining factors, as 
pointed out by Armstrong and Oertel, 
since with a small number of cells the 
localization depends on qualitative se- 
lection of suitable organs for extension 
of metastasis, while with large quanti- 
ties of cells this qualitative restriction 
is overcome and widespread over- 
whelming metastasis occurs. At pres- 
ent, there is no method of predicting 
which means of dissemination will be 
followed by a melanotic tumor in a 
given case. 

There is just as much variability in 
the time elapsing between the occur- 
rence of malignant changes in the 
nevus and the development of dissem- 
inated metastasis as there is in the 
selectivity of routes of dissemination. 
The occurrence of these two factors is 
so well established that they need no 
further defense. 

In each case cited there was growth 
of the pigmented nevus just prior to 
excision or cauterization. Such a 
change therefore immediately justifies 
a guarded prognosis as to the occur- 
rence of metastasis following removal 
of a growing nevus. The impression 
should not be obtained that dissemina- 
tion is bound to occur once visible pro- 
liferation of the original nevus has be- 


gun, but the point to be emphasized is 


that one can never be absolutely cer- 
tain, even after many years, that wide- 
spread metastasis will not occur. It 
would seem that the treatment of 
choice in such cases would be not only 
wide excision of the offending nevus 


but of the regional lymph nodes and 
intervening lymphatic vessels as well, 
as emphasized by Handley. The oc- 
currence of bleeding, ulceration or 
crusting of a pigmented nevus should 
always be taken as a serious warning 
and be followed by immediate excision, 
as already mentioned. 

Malignant melanomas arising within 
the eye comprise about one third of 
the whole group of malignant mel- 
anomas and are generally regarded as 
taking origin in the choroid, ciliary 
process, iris and conjunctiva. The 
more recent work, however, seems to 
indicate that they arise in the pig- 
mented layer of the retina. This con- | 
fusion is the result chiefly of failure to 
observe early cases histologically. The 
mode of extension from the eye, ac- 
cording to Dawson, may be in three 
directions: (1) by direct extension; 
(2) by lymphatics to the cranium, or 
more rarely to the cervical nodes, and 
(3) by the blood stream, chiefly to the 
liver. Among the numerable cases in 
the literature in which metastasis has 
been delayed for many years following 
excision of the primary growth are 
those of Wilder, thirty-two years; 
Schilling, twenty years; Lawbaugh, 
seventeen years ; Fisher and Box, four- 
teen years, and Hutchinson, Lilley, and 
Dobbertin, ten years. The syndrome 
is so well established that when one 
is confronted by a patient with a glass 
eye and a large abdomen or liver 
the suspicion should immediately be 
aroused that a malignant melanoma 
has metastasized, regardless of the 
number of years since enucleation of 
the globe. Malignant tumors within 
the eye are nearly always primary for, 
as Cordes and Horner have pointed 
out, metastatic tumors to the eye are 
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rare (seventy cases of metastatic car- 
cinoma to the eye are reported in the 
literature, chiefly from the breast), and 
there are only four recorded cases of 
metastatic melanoma of the skin with 
metastasis to the eye. Such metastasis 
usually occurs in the uveal tract. Me- 
tastasis from one eye to the other sel- 
dom occurs; consequently a malignant 
melanoma of the eye can be regarded 
quite safely as primary in that organ. 
Such statements as those of Karsner 
that “the pigmented choroid tumor is 
extremely malignant and secondary 
foci or metastasis develops very early” 
cannot be accepted for all cases, as 
has been illustrated. 

Malignant melanomas arising in 
other organs have not been cited in the 
present study because delay in metas- 
tasis from such tumors has not been 
observed, chiefly because the primary 
tumor is not viewed as readily as are 
those in the eye or skin. Although 
melanomas conceivably may arise 
wherever melanin-bearing cells occur, 
their occurrence primarily in the stom- 
ach or small intestine is questionable. 
The usual involvement of the liver and 
occasionally of the gastro-intestinal 
tract in the absence of a known pri- 
mary growth has led to the belief that 
the primary tumor may be in these 
organs, particularly if the patient’s his- 
tory is unknown. The secondary tu- 
mor in the small intestine may have 
all the appearances of a _ primary 
growth, as occurred in one of the 
foregoing cases, and also in the case 
cited by Saphir. Saphir’s experience 


led him to conclude: “Reports of pri- 
mary melanotic tumors of the intestine 
should be regarded with suspicion.” 

“ Delay of metastasis is probably more 
accurately called delayed metastatic 
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growth, for it is logical that the me- 
tastasis, or at least the dissemination 
of tumor cells, must take place before 
or during the successful operative re- 
moval of the primary growth. The 
mechanism of this phenomenon of de- 
layed growth is not certain. 

It is not difficult to understand the 
entrance into, and transportation of 
tumor cells by either the blood stream 
or lymph stream in the development of 
metastasis. Similar phenomena proba- 
bly occur in the development of meta- 
static abscesses, foci of infection, or 
orchitis in mumps, and possibly also 
the so-called calcium metastasis in 
which this inorganic salt is carried 
from the bones to the lungs, stomach 
and kidneys. The development and 
growth of metastatic cells is so com- 
monly observed that little attention is 
paid to the mechanisms by which they 
occur. It is this part of the develop- 
ment of metastasis which is so little 
understood. In this consideration 
Oertel stated: “It must be appre- 
ciated that transportation of tumor 
cells and even arrest of tumor 
plugs are not identical with metastasis, 
for the conception of metastasis re- 
quires further a participation of the lo- 
cal tissues in the growth of cells to a 
tumor by furnishing the tumor cells 
with a vascularized stroma. . . . The 
local susceptibility determines more 
than transportation of tumor cells the 
development of the metastasis.” 

The delay of metastasis must de- 
pend, therefore, not on any altered 
transportation of the tumor cells but 
on their delay in growth, and that this 
delay in growth may be for many years 
is a remarkable phenomenon. The ac- 
tual transportation and distribution of 
the tumor cells must be very wide- 
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spread since the liver is so frequently 
involved secondarily. This would ne- 
cessitate the passage of the cells 
through at least one or more capillary 
beds, probably two, that is, the pul- 
monary and portal. 

The inhibition of growth of the 
transported tumor cells in certain or- 
gans over many years is evidence, per- 
haps, of failure of adequate powers of 
resistance of the organ or of the pres- 
ence of an aggressive “formative ir- 
ritant” (Oertel) in the tumor cells in 
their relation to the affected organ. 
Cohnheim stated: “Only when and 
where tissues are lowered in their 
physiological metabolism by age, atro- 
phy and inflammation will metastasis 
be possible.” This would indicate that 
the resistance of the organ must be 
lowered before actual metastatic 
growth occurs and this may in fact be 
due, as Symmers put it, to some alter- 
ation in the “equilibrium of function 
in the cell (tumor) itself” or possibly 
to the occurrence of trauma. When 
such a point is reached the organ is 
stimulated to the development of a 
“vascularized stroma’ and the growth 
of the cell deposit occurs with fulfill- 
ment of the conception of metastasis. 
Such hypothetic considerations will be 
replaced in time by more accurate facts 
as our knowledge increases, but for the 
present we are uncertain what influ- 
ences suddenly fan the coals to flames 
when the metastatic growths appear. 

It should not be supposed that ma- 
lignant melanomas comprise the only 
group of tumors in which delay of me- 
tastasis occurs. Other types of tumor 
may show the same phenomenon and 
because of this the “three-year or five- 
year cures” of malignant tumors can 
not always be accepted. This is par- 


ticularly well illustrated by such a case 
as that reported by Stacy and Vanzant 
in which an apparently inoperable car- 
cinoma of the uterine cervix treated 
by radium seemed to heal and yet 
seven years later at necropsy metasta- 
sis in neighboring lymph nodes showed 
evidence of apparently recent, active 
carcinomatous growth. 

There are several other points of 
clinical interest. The primary growth 
in malignant melanoma, unless it is 
within the eye or the brain, is not us- 
ually of great clinical significance. It 
is the widespread dissemination which 
usually destroys life, and death does 
not occur until widespread metastasis 
has occurred. This property applies to 
few other known tumors. McWhor- 
ter and Cloud found that in the nine 
cases of malignant melanoma which 
came to necropsy at the Bellevue Hos- 
pital widespread metastasis was pres- 
ent in each case and the liver was us- 
ually affected. Metastasis to the liver 
is present in the end stage in almost 
every case of this disease. This is an 
interesting phenomenon which cannot 
be explained at the present time except 
by the lowered resistance of the liver. 
i.vmph nodes are not necessarily in- 
volved in every case. 

The subcutaneous nodules observed 
as metastases may readily be misin- 
terpreted as sebaceous cysts, as actu- 
ally happened in one of the cases re- 
ported here. 

From the medicolegal standpoint the 
delay of metastasis of these tumors 
may be very important, for the re- 
moval of the primary growth may oc- 
cur in a period either covered or not 
covered by clauses in insurance poli- 
cies or other legal papers, whereas the 
metastatic growth may occur years la- 
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Malignant Melanoma with Delayed Metastatic Growths 


ter under different legal conditions. 
The knowledge of delayed metastasis 
of malignant melanomas may be of 
prime importance under such circum- 
stances. 

The treatment of malignant mela- 
nomas is unsatisfactory; they show 
practically no response to any type of 
irradiation therapy. 


SUMMARY 
Ten cases of malignant melanoma 
arising in the skin and the eye with 
removal of the primary growth fol- 
lowed by delayed metastasis over pe- 
riods of five to thirteen years are re- 
corded. 
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These tumors recur and metastasize 
in various ways: by local recurrence, 
by metastasis to the regional or distant 
lymph nodes, by widespread metastasis 
throughout the body, especially to the 
liver, or by a combination of these. It 
is the dissemination of metastases and 
not the primary growth which leads 
to death. 

A conception is presented of the 
mechanism of delay in growth of the 
metastatic areas. 

Studies of these cases reveal the 
value of the long-time study of a given 
disease in an individual case so as to 
become familiar with the complete life 
cycle of the disease. 
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The Hospital 
Its Relation to the Community and to the 
Medical Profession* 


By Wrinrorp H. Smiru, M.D., Baltimore, Md. 


the hospitals of the United States 
falls in the class of Big Business. 
With less than one thousand hospitals 
fifty years ago, we now have 7,000 
hospitals in the United States. The 
value** of the hospital plants is about 
three billion dollars. The annual cost 
of maintenance is about 900 million 
dollars. The amount spent for new 
construction each year is 200 million 
dollars. The hospitals provide over 
go00,000 beds, in which every day there 
are over 700,000 patients. There are 
over 650,000 persons*** employed in 
operating hospitals, not including doc- 
tors and nurses. These hospitals treat 
about 12,000,000 patients each year. 
Further elaboration is unnecessary be- 
fore this audience. I ask you to keep 
this picture in mind, however, with 
reference to topics which I shall dis- 
cuss later. 
Time would not permit a full discus- 
sion of all phases of the subject as- 
signed to me. Therefore, I shall con- 


I: the aggregate, the operation of 


*Read at the Baltimore Meeting of the 
American College of Physicians, March 24, 


1931. 
**Rorem—“The Public’s Investment in 
Hospitals.” 

*** Allon Peebles—Publications of the 


Committee on the Cost of Medical Care. 


fine myself to a discussion of some 
mooted questions. That there are such 
questions you well know. One has 
only to think of the numerous articles, 
by both medical and lay writers which 
have appeared in magazines and daily 
papers during the past few years, to 
be convinced, not only that there are 
questions requiring answers, but that 
there exist both general interest in and 
general lack of accurate information 
concerning most points under discus- 
sion. These articles deal with the cost 
of hospital service, doctors’ fees, 
nurses’ fees, the amount of free work 
done both by hospitals and doctors; in 
fact, they constitute a general discus- 
sion of the cost of medical care. 

Doctors criticise (a) the cost of hos- 
pital service, particularly to private pa- 
tients; (b) the cost of nursing service ; 
(c) the amount of out-patient service ; 
(d) the creation of diagnostic clinics ; 
(e) the lack of accommodations for 
people of moderate means, and (f) the 
closed staff organization. 

The question of costs will be dis- 
cussed later. With reference to Out- 
Patient Service, there is no doubt that 
this phase of work has been much 
extended in recent years. There are 
now 5,000 dispensaries for poor people. 
These have been established to meet a 
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real need in the communities served 
and have, in most instances, been sanc- 
tioned, if not recommended, by the 
staff members or medical boards of the 
hospitals. Rarely have such enter- 
prises been undertaken by trustees or 
hospital managers independently of the 
staff. Can any one doubt the need 
of such services? Not if one were 
familiar with the types, and the large 
number, of patients flocking to the dis- 
pensaries. 

Much has been said about dispen- 
sary abuse by patients. Repeated in- 
vestigations have shown that such 
abuse is at a minimum, rarely, if ever, 
over two per cent. This would seem 
very low, probably no greater than the 
abuse of doctors’ private offices. On 
the other hand, the hospital is criti- 
cised, if its officers attempt to check 
carefully the claims of the patient for 
free treatment or treatment at a low 
fee and if patients are admitted free. 
The same criticism applies to the ad- 
mission of in-patients. In other words, 
the hospital is damned both ways. I 
believe it not only right, but desirable, 
that patients should be made to pay 
something, if possible. To make it 
too easy to obtain free treatment would 
be bad from every point of view, both 
for the patient and the doctor. Fur- 
thermore, comparatively few persons 
will choose a dispensary service except 
for the sole reason that they cannot 
afford to pay for the service elsewhere. 

Patients are often admitted to dis- 
pensaries who pay a fee equal to that 
charged in some private offices. This 


is criticised. This does not occur often 
enough to offer any real competition 
and in most instances, this initial fee 
is seldom repeated, although the pa- 


213 


tient returns repeatedly for further 
treatment. It would be unsound prac- 
tice to send such a patient away only 
to return later for continued treatment. 
There are many faults in our system, 
but they are not confined alone to the 
hospital or dispensary. 

Recently articles have appeared be- 
rating the system which depends upon 
the gratuitous service of physicians. 
One writer suggested that physicians 
might organize and refuse to serve on 
the staff of any hospital or dispensary 
unless paid. I am sure that such 
a suggestion would be condemned 
promptly by the profession as unwar- 
rantable and foolish, certainly it would 
be condemned by all who gave serious 
consideration to our system of hos- 
pitalization and its support. Of this 
I shall speak later. It is undoubtedly 
asking a great deal of busy doctors 
to give their service to the operation 
of dispensaries. On the other hand, 
many physicians have found it instruc- 
tive and helpful in building up their 
experience which, particularly to the 
young man and the internist, is his 
greatest asset. The same is true to an 
even greater degree of the service ren- 
dered in the care of patients in the 
public wards of hospitals. Under the 
present system, the man who obtains a 
staff appointment, which for 
some of his time in caring for ward 


calls 


patients, receives quite as much as he 
gives ; except, perhaps, those who have 
long since become well established and 
no longer need the hospital service for 
the experience and the prestige which 
such a connection undoubtedly gives. 
It is obvious that until a more stable 
basis of hospital support is found, hos- 
pitals will not be able to pay physicians 
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for services to the poor in the public 
wards and dispensaries. 

The development of diagnostic clin- 
ics for people of moderate means is 
not at present a great menace to med- 
ical practitioners, but it may be a fac- 
tor of considerable importance in the 
future, unless the medical profession 
finds some other way of satisfying 
public demand. Undoubtedly, in the 
present era of specialization, people of 
moderate means feel that they simply 
cannot face the bill, resulting from 
being referred from one specialist to 
another, and some other system must 
be devised. Perhaps more well trained 
general practitioners will be the an- 
swer, perhaps group practice, as advo- 
cated by many, will be the answer. 
But if the latter, it must be on a basis 
of an inclusive fee, not separate fees 
of individual men merely grouped to- 
gether for convenience and for cutting 
down overhead. In any event, the 
medical profession should find the so- 
lution; not the hospital, not the state, 
not the public health administrator ; 
although, possibly, all should cooper- 
ate. However, some, or all, of these 
agencies will attempt the solution inde- 
pendently unless doctors attend to the 
safeguarding of their own field. 

That hospitals have, in the past, 
paid too little attention to the provision 
of accommodations for people of mod- 
erate means is undoubtedly true. Such 
is likely to happen in the rapid expan- 
sion of any system, particularly if as 
haphazard as that of hospital develop- 
ment in this country. We concentrated 
first on the care of the poor; next came 
the provision of accommodations for 
the well to do. The reasons are ob- 


vious. 
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It was necessary to provide for the 
poor because in no other way could 
they obtain proper care. The develop- 
ment of more complicated methods of 
diagnosis and treatment, and particu- 
larly the developments of surgery, 
made it desirable to provide at least 
the same opportunities of service for 
those who could pay as for those who 
could not. Furthermore, it has been 
the theory that by carrying a goodly 
number of private patients who could 
pay well for their accommodations, the 
overhead would be so distributed as to 
make it possible to render service to a 
larger number of poor persons. In 
more recent years it must be admitted 
that, in many hospital developments, 
perhaps undue attention has been given 
to the private patient class, particularly 
where those developments have been 
financed by general public subscription. 
Here it must be admitted that perhaps 
doctors have a right to criticise, be- 
cause it has not infrequently happened 
that the public probably provided the 
funds under some misconception. It 
has been universal practice in cam- 
paigns for funds to emphasize the 
service to be rendered to the com- 
munity, implying, at least, service to 
the poor and unfortunate. In reality, 
such movements have often resulted in 
the building of hospitals from funds 
raised by popular subscription which 
were very largely for private patients 
and for the benefit of a comparatively 
small group of doctors. Those doctors 
on the outside have had ground for 
criticism. Had the campaign literature 
or pronouncements stated frankly that 
so many beds would be provided; that 
most of them, the exact number being 
stated, would be for private patients; 
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that only staff members would have 
the privileges, their names being given, 
no criticism would have been justified. 
But such campaigns have seldom been 
run on such straightforward and busi- 
nesslike lines. 

In recent years more attention has 
been paid to the people of moderate 
means. Hospitals are now attempting 
to provide this class with suitable ac- 
commodations at rates within their 
means. That this service has been 
lagging is not alone the fault of hos- 
pital trustees and administrators. We 
are all at fault. But some questions 
remain to be answered. Can such ac- 
commodations be provided at rates 
which will make the service self-sup- 
porting or must such a service be en- 
dowed? No definite answer which 
can apply generally has yet been found. 
Such a service can be made self-sup- 
porting in some localities, but, in de- 
termining where and how, we must 
consider the type of service to be ren- 
dered, the community to be served, the 
type of building required, the restric- 
tions of the building code, and so on. 

In large urban centers, where fire 
proof construction is demanded and 
where the most complex type of med- 
ical and surgical service is demanded, 
this question has not yet been an- 
swered satisfactorily. Boards of trus- 
tees are often faced with the situation 
that funds at their disposal have been 
given for charitable purposes and may 
not be used for this purpose. There- 
fore, unless self-supporting, endow- 
ment funds must be obtained. If a 
building is required, that means ad- 
ditional funds for that purpose. The 
Massachusetts General Hospital in 
Boston has embarked in this field in 


a manner which should shed much 
light on the subject. It is important 
to know that the authorities of this in- 
stitution decided, after careful consid- 
eration, that a building accommodating 
300 patients represented the right sized 
unit which would offer a chance of 
operation on a self-supporting basis. 
An initial gift of $1,000,000 was sup- 
plemented by other funds, bringing the 
total to about $2,000,000 for the 
building. One of the large founda- 
tions promised $150,000 to help offset 
any deficit for the first three years of 
operation. The prices range from 
$4.50 per day for a bed in a nine bed 
ward to $6.50 per day in single rooms. 
There are extras for operating room, 
x-ray, laboratory fee, etc. This unit, 
known as the Baker Memorial, has 
been open not quite a year and it is 
too early to know exactly how this ex- 
periment will work. It is significant 
that the authorities have stated publicly 
that such an undertaking could not 
succeed without the cooperation of the 
medical staff, the members of which 
agreed in advance to limit their fees 
to the patients in this building. 

The closed staff is also criticised 
by doctors. The limited, or so-called 
closed, staff is generally favored for 
several reasons. It is believed by many 
that a carefully selected staff, members 
being chosen because of demonstrated 
ability and a capacity to work in har- 
mony with others, will result in a more 
workable unit, with the maximum of 
standardization in all procedures, and 
will result in better care of patients 
and more economical operation. I be- 
lieve this has been demonstrated to be 
true. There can be no argument on 
the point that all doctors are not of 
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equal ability. Not all members of a 
closed staff are of equal ability, but if 
the principle is sound and its applica- 
tion is made solely on the ground of 
ability, then that staff should be com- 
posed of men competent for the work 
assigned to them, supplementing each 
other and forming the best type of a 
working organization. 

The Trustees must be satisfied that 
members of the Staff are competent 
and responsible, because in many states 
charitable hospitals are not liable for 
damages provided the governing boards 
have exercised due care in the selection 
of their officers and employees. It is 


also a fact that if poor work is done or 
glaring mistakes are made by a doctor 
in treating a patient in a hospital, the 
reputation of the institution suffers 
quite as much as that of the doctor 


concerned. 

The point has been made that all 
public or community hospitals should 
be open to any reputable physician or 
surgeon in that community, arguing 
that only in this way will the general 
level of practice be kept on a high 
plane. That is yet to be demonstrated. 
On the other hand, I believe that if 
such a system were followed, those 
hospitals would not be as efficient in 
operation, nor as productive in devel- 
oping outstanding men, nor in clinical 
and laboratory investigation, as under 
the restricted staff type of organiza- 
tion. Human nature is such that no 
matter what organization is adopted, 
even if all doctors were accorded hos- 
pital privileges, a considerable number, 
because of personal characteristics, in- 
sufficient background, or general in- 
capacity, would always remain in the 
rut of mediocrity. In any event, the 
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welfare of the patient is the first con- 
sideration. 

We must admit that the public at 
large has a definite interest, often a 
vested interest, in the welfare of hos- 
pitals. Yet the public is not well in- 
formed and, in consequence, is unduly 
critical. It is perhaps our fault that 
the public is not better informed. 
Some of the misinformation or lack of 
information is due to the manner in 
which appeals for funds are made, a 
point which I have already touched 
upon. Then, the public’s advisors, as 
represented by the medical profession, 
are not always well informed because 
they are too busy to give careful 
thought to the subject and sometimes 
these same advisors are too ready to 
agree with the public. It is always 
open season for hospitals. It seems to 
me a very short sighted policy on the 
part of physicians, to criticise, as so 
often happens, without any construc- 
tive effort, those institutions which 
mean so much to the profession by 
way of the opportunities provided for 
their convenience and which are abso- 
lutely essential for much of their work. 
These men with hospital privileges 
have provided for them, and without 
cost to them, more facilities than are 
provided for any other professional 
group. 

The public is critical of the cost of 
operation, resulting in numerous ap- 
peals for funds and high charges to 
patients, and because patients are 
sometimes turned away. The last 
point is often played up by newspa- 
pers. It should be obvious that a hos- 
pital, like any other building, has lim- 
ited capacity, and even an urgent case 
must at times be referred elsewhere. 
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Furthermore, why should a hospital be 
expected to do more than its finances 
permit? In this period of unemploy- 
ment, hospitals have been hit hard 
because of the increased number of pa- 
tients unable to pay. For the most 
part, they have assumed the extra bur- 
den without assurance of additional 
funds. It is expected that hospitals 
will do this humane work. Are hotels 
expected to feed the hungry, do rail- 
roads and street cars transport the 
poor and unemployed free of charge, 
and do stores supply the necessities of 
life to these people without cost? Cer- 
tainly not; no one expects it. But hos- 
pitals are expected to assume the bur- 
den on the theory that the public sup- 
ports them. All would be fine if this 
were true. 

Hospitals are expensive institutions 
to operate, much more so than twenty 
years ago. Why? For the same rea- 
son that the cost of living is much 
higher. The character of hospital 
service is much more thorough, more 
efficient, and more complex than for- 
merly. The quarters provided have 
been made increasingly more elaborate, 
more comfortable, and are provided 
with equipment for efficient service far 
beyond the provisions of earlier years. 
Any medical man familiar with hos- 
pitals will concede these points without 
debate. 

To be more specific, all articles of 
food and supplies of all kinds, cost 
much more. The old system of hard, 
soft, and liquid diets is no longer suf- 
ficient. We must have well organized 
dietetic departments which will pro- 
vide diets of many kinds and varieties ; 
cardiac, nephritic, diabetic, high cal- 
orie, low calorie, salt free, high protein, 
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low protein, and so on. This involves 
not only a constantly greater variety 
of articles to be prepared, some unduly 
expensive, but also infinitely more 
labor in preparation and service. 
The service is much more complex, 
as exemplified in the greater care with 
which patients are studied, the more 
numerous tests employed, such as x- 
ray, fluoroscopic, basal metabolism, 
blood chemistry, bacteriological, sero- 
logical, physiological, and_ biological. 
Treatment is also more complicated. 
More nursing service is required, 
larger resident staffs are needed, and 
likewise, more employees of all types. 
The modern hospital now requires a 
working personnel of about two per- 
sons for every patient and sometimes 
more. The planning of a hospital now 
provides smaller units for patients, the 
large open ward belongs to the past. 
This is necessary for the proper segre- 
gation of patients and their greater 
comfort. Hospitals cannot, and should 
not, rely entirely upon student nurses 
for nursing service as was the case in 
the past, with daily duty covering 12 
or 14 hours. Shortening the working 
day for nurses, providing maids to do 
many of the household duties formerly 
assigned to the pupil, and the employ- 
ment of more graduates, has increased 
the cost of operation enormously. The 
extensive developments of out-patient 
service, of social service, of follow up, 
of efficient record departments, provi- 
sion for hydrotherapy, electrotherapy, 
light therapy, radium therapy, mech- 
anotherapy, are all factors which have 
entered into the increased cost of hos- 
pital operation. They have all re- 
sulted from the demands of the pro- 
increased knowl- 
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edge of disease and its treatment. No 
one should find fault with that. 

In discussing the attitude of the 
public towards the numerous appeals 
for funds we must all have some sym- 
pathy. We must go back to the basis 
upon which our hospital movement 
was conceived in order to explain the 
situation. In these days of super- 
efficiency, every enterprise not yielding 
a profit is under question. The vast 
majority of our hospitals are small, 
providing less than 125 beds each. 
They are financially handicapped to 
begin with, and must do considerable 
free work. Where can such hospitals 
obtain competent, well trained business 
managers. They are not available for 
such small institutions. These hos- 
pitals, therefore, for the most part, 
must rely upon nurses as managers. 
Have they been taught business man- 
agement? No more than the doctors. 
A more conscientious group of work- 
ers it would be hard to find, most of 
them are overworked, are trying to do 
effective work for which they have 
never been trained, and are worried 
and harassed all the time. Sometime 
there will be a place where they can 
be trained specifically for such a job 
and then, perhaps, the job will be 
better done and they will command 
larger salaries and worry less. But I 
am sure that no more sincere and 
conscientious effort will go into their 
work. Until that time comes, how- 
ever, these hospitals and their com- 
munities will have to be content and 
would do well to appreciate what they 
have. 

Governing boards should know what 
the job demands, should know what 
qualifications the persons possess 
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whom they select. If they are unable 
to obtain those who are thoroughly 
competent, they should help those 
whom they do select, not condemn 
them. Of course, changes are often 
needed, but those instittutions which 
change managers every year or two 
frequently have something wrong with 
them other than the superintendent. 
The larger hospitals, able to pay for 
competent service, are, I believe, for 
the most part, well managed. You 
cannot compare a hospital with an in- 
dustrial plant with its well paid skilled 
labor and closely knit organization, all 
operating to the end that a standardized 
product shall be turned out as eco- 
nomically as possible, all costs being 
absorbed and a percentage added for 
profit. Hospitals are not engaged in 
that type of business. The hospital 
industry is engaged in mending broken 
bodies, in removing diseased tissue, in 
taking a machine which is out of order 
and causing it to function smoothly 
once more, and to continue function- 
ing. No two problems are quite the 
same because no two individuals are 
quite the same, either physically or 
mentally. Furthermore, while we can 
and do carry business methods into 
every phase of hospital operation, 
there is a point where standardized 
procedure and business methods stop. 
That is where the doctor begins to 
function, in the professional care of 
patients. The doctor is successful be- 
cause of his own individuality, his own 
method of doing the job, and his own 
personality. He is individualistic in 
his methods and it would be a sad 
day when the attempt was made to 
standardize him, if it were successful. 
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I referred to the basis upon which 
our hospital movement is founded. 
Has the growth of the hospital move- 
ment resulted from a carefully studied 
plan based upon the needs of the pop- 
ulation? Have the 7,000 hospitals 
been established according to a defi- 
nite program of so many beds per 
1,000 population, so many beds for 
this branch of medicine, so many for 
that, based upon the needs of the com- 
munities to be served? You know 
that such is not the case. Is the move- 
ment the result of well established pol- 
icies of the state for serving its citi- 
zens, such as the principle underlying 
our public school system? It has been 
a haphazard development depending 
for the most part upon the medical 
profession and groups of interested 
laymen and is based largely upon the 
principle that it is the duty and privi- 
lege of people of means to provide for 
their less fortunate neighbors. It is 
a beautiful principle and it has worked 
remarkably well, but is it sufficient to 
meet the requirements of the future? 

The time has come when haphazard 
methods should be replaced by logical, 
sound methods based upon facts and 
sound principles. 

To be more explicit, we have our 
Boards of Education which determine 
the number and type of schools needed, 
we have Chambers of Commerce, and 
Commissions for Industrial Develop- 
ment to look after the commercial in- 
terests of cities. Is it not equally im- 
portant that we have some machinery 
to consider the hospital requirements ? 
To be sure, we have our State and City 
Charity Departments and Health De- 
partments, but considering the handi- 
caps under which such departments op- 
erate, we would none of us wish to 
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place our hospitals under those agen- 
cies. I make the point that the time 
has come when there should be ma- 
chinery of the State or the municipal- 
ity which should concern itself with 
such questions as “Is another hospital 
needed, where, of what type, and how 
is it to be supported?’ I do not mean 
that it shall run the hospitals. But 
such a commission should determine 
the needs of the community and should 
pass upon all new projects before they 
are undertaken and so long as our. hos- 
pitals must depend largely upon public 
support, should determine how much 
of the expense should be borne by the 
State or its political subdivisions and 
how much by private philanthropy. 

Of all the hospitals in the United 
States :* 

49 per cent are of the private or 


corporate type, 
26 per cent are federal, state, or mu- 


nicipal in type, 
25 per cent are private or commer- 
cial in type. 
We know that, generally speaking, the 
states and counties concern themselves 
principally with hospitals for the tu- 
berculous and the insane. The cities 
provide some general hospital beds but 
not nearly enough. There are 5,600 
community hospitals of which 4,300 
are general hospitals. Generally speak- 
ing, excepting for the insane, the tu- 
berculous and veterans in Federal 
Hospitals, the care of the sick poor 
rests largely with the corporate or 
community hospitals. Is this state- 
ment well founded? A recent sur- 
vey** of the hospitals in Philadelphia 


*Publications of the Committee on The 
Cost of Medical Care. 

**By Nathan Sinai, D.P.H., and Alden 
A. Mills, Committee on Cost of Medical 
Care. 
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disclosed that 40 per cent of all pa- 
tients in all hospitals were free. In 
New York City, the 30 general hos- 
pitals participating in the proceeds of 
the United Hospital Fund provided, 
during the year 1929, 2,532,000 days 
of treatment, 44.2 per cent of which 
were free. These are certainly fairly 
typical of the situation in the east and 
perhaps to a lesser degree, in the west ; 
where more general hospital beds are 
owned, and operated by the state and 
its subdivisions. 
Who pays for this free work? The 
Survey in Philadelphia disclosed these 
figures for the 52 hospitals. Of the 
gross income available for operating 
these hospitals (excluding the Phila- 
delphia General—a city institution) 
58.7 per cent came from patients 
16.5 per cent come from endow- 
ments 

4.8 per cent came from cash con- 
tributions 

9.5 per cent come from Federa- 


tions | 
7.4 per cent come from public 
support—city 
In other words, these hospitals did 40 
per cent free work and received from 
public funds 7.4 per cent of their 
total revenue and had a total deficit 
aggregating $355,779.00. 

I fancy this is quite typical of most 
cities varying, perhaps, slightly up or 
down. And yet, in most states, if not 
all, real estate owned by these private 
hospitals for purposes of revenue and 
even the endowment funds, the income 
of which is used for the poor, are 
taxed by both state and city and at 
the same rates as any other real estate 
or securities which may be owned and 
used for the profits of business or of 
individuals. 


Winford H. Smith 


It is worth while to analyze the 
above figures somewhat further. About 
43 per cent of the money available for 
operating these hospitals comes from 
sources other than payments of pa- 
tients, and of this 43 per cent, only 
7.4 per cent comes from public funds 
so that about 35 per cent comes from 
endowments, cash contributions, or the 
federations, which means, that in one 
way or another, this amount comes 
from private philanthropy. 

It is significant that at this time, 
with the long history of the develop- 
ment of American hospitals back of 
us, the total endowment fund of hos- 
pitals is estimated to be $437,000,000 ;* 
of which $15,000,000 is for govern- 
mental, $3,000,000 for proprietary, and 
$419,000,000 for the community or 
non-profit hospitals. This amount of 
endowment for the non-profit hospitals 
is sufficient to fully endow 13,967 beds, 
of which there are 247,970 in this 
group of hospitals. The endowment is 
only sufficierit, therefore, for 5.6 per 
cent of the beds. It is further signifi- 
cant, that of the 2,604 hospitals oper- 
ating on the non-profit basis, only 1,060 
control any endowments, and of this 
number, 125 hospitals control 45 per 
cent of the total, and only 31 of these 
control more than $2,000,000 each. 
Many hospitals in the United States 
do not receive endowment income in 
sufficient quantities to materially affect 
their financial policies. The point of 
all this is that the system is not sound, 
that with the increased cost of hospital 
operation, it is doubtful if the present 


*Figures supplied by Rorem in his book 
entitled “The Public’s Investment in Hos- 
pitals.” 





system of support will prove adequate 
for the future. 

We certainly must not discourage 
private philanthropy, but would the 
system not be on a better basis if the 
burden were more equitably distrib- 
uted by requiring the cities and states 
and counties to pay more nearly what 
it costs these hospitals for caring for 
the poor? It is stated that dependent 
persons are ill, on the average, nearly 
twice as often as persons with incomes 
considered adequate. The U. S. Chil- 
dren’s Bureau,* in a study of 22,967 
births, between the years 1911 and 
1916, in eight cities, found that in 
families, where the earnings of the 
father were above $1,250, there were 
59 deaths per 1,000; that the number 
of deaths of infants increased per 
1,000 the lower the earnings of the 
father: for example, earnings $850 to 
$1,050, deaths 82.2; earnings $650 to 
$850, 107.5 deaths. Warner in Amer- 
ican Charities gives illness as a cause 
of dependency in from 20.1 per cent 
to 43.7 per cent of dependent families. 
Considering these facts, would it not 
seem to be quite as important that we 
provide adequately from public funds 
for the care of the sick and for public 
health generally, as for education, for 
good roads, bridges, and harbors, all 
at public expense? Certain it is that 
until this or some other method is 
found, the public must expect appeals 
either separately or through commu- 
nity chests. 

The public also protests against 
high charges in hospitals. In the 30 
general hospitals in New York City, 
referred to above, the average daily 





*Frank J. Brewer, Hospital Social Work, 
Washington, D. C. 
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per capita cost was $6.79. Generally 
speaking, we may say that the average 
per capita for general hospitals is 
probably at least $6.00 per day. If 
the cost of public wards was distinctly 
separated, still the cost would be con- 
siderably more than the average charge 
in the public ward, which is generally 
about $3 per day, rarely more than 
$3.50. That does not seem high. To 
be sure there are extras, but for ward 
patients these are usually reduced to a 
minimum or remitted. 

Private room rates are much higher, 
ranging in the more expensive types of 
service, from $7.50 to $15.00 per day, 
depending on size, location, with or 
without bath, etc. The average per 
capita cost for private room service is 
without doubt higher than the lower 
priced rooms, probably about the same 
as the average price charged for rooms. 
As a business proposition, this is not 
excessive, when one considers that the 
public will cheerfully pay the same 
price at a hotel and get much less for 
the money. In the hospital one re- 
ceives, in addition to his room, three 
meals a day, some nursing care, ser- 
vices of the resident staff, orderlies, 
and maids, ordinary medication, sur- 
gical dressings, etc. To be sure, the 
extras are heavy in most hospitals. I 
think the principle of charging extras 
on a cost basis would be sound if 
credits were likewise offered where 
standard service is not used, but this 
would entail a complicated system of 
accounts and even hotels do not do 
that. Generally speaking, I believe it 
would be better to eliminate all extras, 
if practicable. Many hospitals have 
gone part of the way in this, but I do 
not think we can go all the way, in 
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fairness to the average patient, who 
would thus be obliged to pay for the 
fads and fancies of the rich or cranky 
individual whose demands either di- 
rectly, or indirectly through his physi- 
cian, are often excessive. In determin- 
ing the question of costs per day for 
private patients, it must be remem- 
bered that in most instances the build- 
ings are given to the hospital and it is 
rare that hospitals include in operating 
costs any interest charge on capital 
invested or any allowance to be set 
aside to care for depreciation and ob- 
solescence. 

There is considerable criticism of 
the charges made by graduate nurses 
and of the need of employing graduate 
nurses in hospitals. I believe the 
charges of graduate nurses are not too 
high. They work long hours and must 
deal with situations which are most 
exacting, and sometimes, most un- 
pleasant. They have periods of un- 
employment, sometimes long periods. 
The private duty nurse earns, on the 
average, between $1,200 and $1,300 
per year, and her years of active 
service are limited. She is indispen- 
sable and her lot is hard, although 
satisfying from the standpoint of 
service. By comparison with other 
lines of employment open to educated 
women, her earnings are too small 
rather than excessive. 

As to the complaint against the need 
of employing special nurses in hos- 
pitals, a survey was made by a na- 
tional committee covering 1,892 pri- 
vate patients who had specials and this 
showed that in 40 per cent of the 
cases the doctor urged a special on 
account of special care needed, in 33 
per cent the family wanted a special, 


in 22 per cent the patient felt the reg- 
ular service inadequate, in 3 per cent 
the hospital suggested one, and in 2 
per cent the reason was that their 
friends always had one. I believe, 
however, that hospitals should provide 
more adequate nursing service, but 
they cannot do it under the present 
system. 

The average duration of stay in the 
hospital, particularly for most surgical 
patients, is about half as long as was 
the case 25 years ago. This means 
that even if the hospital charge is 
double, the total hospital bill for that 
type of patient would be no greater 
than it was 25 years ago. 

Considering all of these factors, I 
believe the charges are not out of line, 
although they seem high when the hos- 
pital bill, doctor’s bill and special nurs- 
ing fees are totaled. I believe the 
complaints rarely come from the man 
who can afford it, but generally from 
those less fortunate in this world’s 
goods, which probably brings us again 
to the needs of those of moderate 
means. 

Then, too, we must take into con- 
sideration that the average man has 
made no provision for illness. He re- 
sents illness anyway, and doubly re- 
sents the attendant expense. He has 
not denied himself in other respects, 
however. Wingate Johnson, in an 
article in the March “Atlantic Month- 
ly” furnished these figures on the ex- 
penditures of the average family. He 
compares the cost of medical care with 
other items of the average family ex- 


penses per year: 


For doctors $24 
For medicine, chiefly patent 25 
For hospitals 15 
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For nurses 8 
For pleasure automobiles 150 
For tobacco 67 
For candy 37 
For gasoline 37 
For theaters 35 
For soft drinks, ice cream, etc. 34 


In the study of the cost of medical 
care in Philadelphia, conducted by Na- 
than Sinai and Alden B. Mills of the 
staff of The Committee on The Cost 
of Medical Care, the total bill for med- 
ical care is given as follows: 


Total cost 
For physicians, dentists, nurses, and cults 
Physicians 
For dentists 
For osteopaths, chirop., midwives, etc. 
For patent medicines 
For prescriptions 
For home remedies 
For miscellaneous medical care sales 
For hospitals, sanitoria, etc. 


For indirect costs not included in operating costs of hospitals 


Some other minor items are not given here. 


The point is that the total cost of 
operating all of the hospitals is not 
the largest item by any means. The 
public spent for medical care sales in 
drug stores, a total of $22,986,000, of 
which over $13,000,000 was for patent 
medicines and home remedies. 

But it is of little use to criticise the 
public because it spends so much for 
home remedies and patent medicine. 
While it is true that if there was less 
high pressure salesmanship and people 
spent less for radios, automobiles, elec- 
tric refrigerators, electric washing ma- 
chines, movies, etc., they would have 
more money with which to meet doc- 
tors’ bills and hospital bills, finding 
fault will not remedy the evils of the 
situation. We shall doubtless face 
these same problems for a long time to 
come, but it is well to know the facts. 

Many remedies have been suggested, 
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and among the most prominent have 
been : 

The formation of guilds for the pur- 
chase of medical and hospital ser- 
vice, 

Health insurance, 
voluntary, 

State medicine. 


compulsory or 


I am sure you have definite ideas 
on these subjects. The guild idea may 
be a good one; it sounds attractive; but 
in our present state of social develop- 
ment, and particularly in the larger 


$104,000,000 
47,000,000 
$27,000,000 } Principal 
13,000,000 } items of the 
3,000,000 | above figure 
9,000,000 
obtained in drug stores 7,340,000 
3,692,000 
2,380,000 
16,000,000 
7,200,000 


cities, I doubt if it would appeal to 
the class which presents the great hos- 
pital problem, the free and part pay 
patients. The same applies to insur- 
ance, unless compulsory, and therein 
lie dangers of many varieties. 

In the very multiplicity of agencies 
and individuals concerned in the pro- 
vision of medical care lies perhaps an 
outstanding weakness in our present 
system. It may well be that from the 
medical standpoint, the greatest need 
is not for more hospital beds, not for 
more doctors, or more public health 
activities, but is an agency for the or- 
ganization and co-ordination of all 
medical facilities so that each may 
render its greatest usefulness to the 
public and may co-operate most effec- 
tively with all others in best serving 
the interests of those concerned in pur- 
chasing and paying for medical care. 





The Profession and the Public* 


By GrorcrE Epwarp FoLiaNnsBee,** M.D., Cleveland, Ohio 


from which to look at medical 

economics, that of the profession 
and that of the public. The standpoint 
of the members of the medical pro- 
fession has been consistently occupy- 
ing the pages of state and other medi- 
cal journals for years. The com- 
plaints and arguments of the doctors 
have been reiterated until you are fa- 
milar with them. The public has had 
its hearing in many popular maga- 
zines and weeklies and in the news- 
papers. The public never sees the 
medical journals presenting the com- 
plaints of the profession and few of 
the profession. read any large propor- 
tion of the complaints of the public in 
the magazines. Neither side. has a 
proper appreciation of the other. 

I wish to bring to your attention 
some thoughts aroused by some of the 
more moderate criticisms by the public 
against our profession. In doing so I 
wish to be understood plainly as mak- 
ing no malicious charge against an 
honorable profession to which I am 
proud to belong. The spirit is rather 


te - are two points of view 


*Read at the Baltimore Meeting of the 
American College of Physicians, March 24, 


1931. 
**Chairman Judicial Council, 


American 
Medical Association; Member Executive 
Committee, The Committee on the Costs of 
Medical Care. 


one of analysis and constructive criti- 
cism based upon the opinions formed 
about us by those who are not of us— 
an attempt to see ourselves as others 
see us, a wise thing to do at times. 
The great cry is that it costs too 
much to be sick or to raise a family. 
I am not interested tonight in any cost 
except that of the doctor which ap- 
proximates only about 25 per cent of 
the entire cost of health, sickness and 
reproduction. The impression has 
gained a strong hold on the better edu- 
cated and more prosperous of the peo- 
ple that a general practitioner is not 
qualified to practice medicine: he 
might do as a distributor to direct to 
the proper specialist, or as a nurse, but 
that he is incompetent to actually take 
the responsibility of the care of ill- 
ness, accident, childbirth or that latest 
entity, a healthy baby. So specialists 
are called and visited, clinics where 
routine methods multiply costs are 
sought in many trivial complaints, the 
costs rise and the medical profession is 
berated for excessive charges and ac- 
cused of rank commercialism. It is 
unfortunately true that the profession 
is contaminated by some members 
who apparently took their oath to 
Mammon rather than to Hippocrates, 
but their number is small in compari- 
son with that great body of men who 
always have and always will follow the 
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ideals of the Hippocratic oath. We 
apologize to the public because of 
them. We do not defend them. 

The number of self-styled special- 
ists is ridiculous. It should be un- 
lawful for a doctor to present himself 
as a specialist unless he has had ade- 
quate training and taken a degree in 
his specialty. That is something the 
medical profession of itself cannot 
accomplish but it can assist toward 
that end. Medical schools can revise 
their curricula as one step, teaching 
less of the intricacies of the specialties 
and more of the general course of pre- 
ventive and curative practice which 
comprises seventy-five per cent of the 
family’s needs, all of which can be 
cared for by a properly educated gen- 
eral practitioner. Much could be done 
toward this end by the thousands of 
open hospitals refusing their facilities 
to men for the care of cases which 
they are unqualified to treat. This is 
being successfully done today in some 
open hospitals with striking and con- 
vincing improvement in the mortality 
and morbidity rate, and lower costs 
to the people for hospital and funeral 
expenses. Also, the occasional special- 
ist who gets much of his work from 
similarly unmoral colleagues is likely 
to overcharge for his services and be 
unprofessionally insistent upon col- 
lection. The temptation to pay com- 
missions is likely to be beyond his 
power of resistance. 

The statement that there are too 
many specialists applies to cities, 
especially the large ones, where most 
of the complaint of the high cost of 
medical care is made. It does not ap- 
ply to towns and rural districts. Fail- 
ing the correction of the rapid diminu- 
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tion in the number of general practi- 
tioners, of the excessive trend toward 
specialism, of the lawfulness of any or 
every doctor announcing himself to 
the people as a specialist, of the pres- 
ent almost prohibitive cost of some 
essential diagnostic procedures, of the 
commercializing of our profession by 
a small minority of its members, the 
excuse is valid for government and 
philanthropy and business to take over 
sections of practice, large or small, 
which should remain in the domain of 
private practice. The whole profession 
and particularly the real specialists 
should support the general practitioner 
and encourage the public to make all 
proper use of him. A specialist should 
return to the care of the referring 
physician all cases sent to him as soon 
as the need for special ability or special 
treatment is past. He should refuse 
to treat those cases coming to him 
over the head of a family physician 
when that physician could and would 
care for the case satisfactorily. It 
should be beneath the dignity of a 
specialist to care for such cases. 


The older general practitioner is 
suffering from an inferiority complex. 
He is depressed and saying little, 
though he might say much, for he has 
seen the exceedingly rapid scientific 
advance of the practice of medicine 
with which he has been unable to keep 


pace. He realizes his limitations, but 
he does not realize that his years of 
experience have taught him an art of 
practice which will offset in many 
cases his lack of scientific knowledge, 
and of which his young competitor is 
ignorant. 

The graduate of the last few years 
is quite competent to care for much 
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of the work that now goes directly to 
specialists and people should be taught 
so. We must re-establish the confi- 
dence in the general practitioner, the 
family physician; we must confine the 
work of the specialties to that requir- 
ing peculiar knowledge, ability or ap- 
paratus ; we must practice medicine for 
the benefit of the people with finan- 
cial gain honestly secondary in our 
thoughts, or inevitably the people with 
the assistance of private or public 
philanthropy will provide what we re- 
fuse to supply, medical care at a cost 
they are able to pay. 

A very large proportion of what- 
ever cost is excessive is due, not to the 
profession, but to the people them- 
selves. This appears in the many in- 
stances in which people seek the serv- 
ices of the well known and most prom- 
inent specialists whose only way of 
restricting their work to their physi- 
cal capacity is to charge fees com- 
mensurate with their reputation. It is 
evident in the demands by the people 
themselves for services of which they 
have heard but which in the particular 
case are not necessary for diagnosis or 
treatment. It is shown in the ten- 
dency of the public to look upon 
physiological pregnancy, child-birth 
and the rearing of children as a path- 
ological process requiring the service 
of the specialist in all cases instead of 
only those with pathological compli- 
cations. It is manifest in the habit of 
ignoring the general practitioner and 
primarily consulting some _ specialist 
who in the opinion of the patient is 
the proper one to treat the condition, 
only to find that the trouble is a lo- 
cal manifestation of a condition not 
within his proper sphere of activity. 
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To the extent that people themselves 
seek the services of a specialist for 
conditions which can be satisfactorily 
cared for by the general practitioner, 
they themselves are responsible for the 
excessive cost. Twenty to twenty-five 
per cent of them do not choose the 
right specialist in the beginning and so 
costs are pyramided. 

These are matters for which we are 
only remotely responsible but which 
we should try to correct by education 
of the public, by advice and remon- 
strance to our patients, by recognition 
of the utility and ability of the gen- 
eral practitioner and by upholding the 
dignity and standing of the specialties 
by confining their work to conditions 
requiring expert ability and knowl- 
edge. We have a more direct respon- 
sibility in respect to those practices 
which are under the direct control of 
the members of the profession them- 
selves. 

Fault is found justly or unjustly 
with the practice of medicine in too 
many ways to consider all of them. 
The principle complaints are, (a) ex- 
cessive charges for operations, (b) 
prohibitive expense of children, (c) 
unwarranted cost of diagnosis. 


OPERATIVE Costs 

Excessive charges for operations 
refer of course only to the surgical 
specialties and complaint is made most 
directly and most frequently against 
general surgery. 

There was a time not many years 
ago, when a specialist was a specialist 
by virtue of his superior ability and 
because the general practitioner ex- 
pected to care for all the illnesses and 
accidents occurring in his clientele ex- 
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cept those of major severity. These 
he referred to a specialist if one was 
available. Graduates of those days 
were impressed with the dignity and 
exclusiveness of expert special work 
and had deep respect for the responsi- 
bility involved in major procedures. 

As medical education and technique 
advanced, ideals as well as the train- 
ing of the student changed. Specialties 
were divided on a basis of anatomic 
fields instead of personal ability. 
The idea grew that any condition oc- 
curring in an anatomic field belonged 
to that anatomic specialty. The change 
to this conception magnified the avail- 
able field of the specialty to the stu- 
dent, minimized his comprehension of 
the knowledge and ability required and 
blunted his conscientious appreciation 
of his responsibility, until now the in- 
tention and expectation of the major- 
ity of graduating interns is to enter 
at once on the practice of a specialty 
in its entirety, usually general sur- 
gery, following general practice only 
so far as needed as a stepping stone to 
full specialization. 

Many surgical procedures which 
formerly were considered major, by 
virtue of advancement in knowledge, 
technique and hospital routine are 
now essentially minor. The present 
graduate who has served his time as 
intern and resident is competent to 
perform many operations which for- 
merly justly belonged to the surgical 
specialist. Should these men restrict 
their ambition to operate to those 
cases in which they are competent; 
should the surgical specialist admit 
the competency of these men in this 
limited field; should the public be edu- 
cated to accept them for such opera- 
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tions; should these men themselves 
recognize that the operations which 
they are competent to perform are es- 
sentially minor and regulate their fees 
accordingly, much of the cry about the 
excessive charges for operations would 
be stilled. By recognition of this 
principle many would be satisfied to 
be general practitioners who now 
aspire to be specialists, and the hos- 
pital mortality and morbidity rate 
would be reduced. A recent survey 
of the physicians of two of our large 
cities shows that on the statements of 
the individual physicians themselves, 
twenty-eight per cent are complete 
specialists, thirty-seven per cent are 
partial specialists and only thirty-five 
per cent are general practitioners. The 
people cannot support a medical army 
with so many generals. There must 
be more privates. The effect of pres- 
ent medical education and professional 
aspiration has been to increase the 
field of the specialty and along with it 
the number of specialists, and as a 
necessary corollary has restricted the 
field for, and the number of, general 
practitioners. The opposite should 
occur. 

The tendency of partial specialists 
to over-value their services has already 
been noticed. The code of ethics for 
years has declared that too low charges 
are unprofessional, on the basis of 
harm to the public. Too high charges 
are harmful though for a different 
reason and are equally unprofessional. 
This matter therefore is to a degree 
under the control of medical organiza- 
tion. In so far as this abuse exists 
and comes to the attention of medical 
organization, in self-preservation and 
devotion to professional ideals cogni- 
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zance should be taken, for the reputa- 
tion of the whole profession is sullied 
by the reprehensible acts of compara- 
tively few. 


CHILDREN Costs 


The popular cry that the production 
of a family of children is too expen- 
sive now-a-days invites one to ponder 
the cause of such a condition. Some 
years ago the birth and raising of 
children was taken as a matter of 
course quite like the buying or build- 
ing of a home. The greatest concern 
until the child entered school was the 
furnishing of food and clothing. It 
was all normal like other health. The 
confinement which turned out badly 
was looked upon as a “sickness” just 
as was any other departure from 
health. Today, how different! The 
human being from germinal cell to 
school age, in the popular attitude, is a 
pathological entity and the process of 
its being seems to be accepted as 
pathological throughout its course, ex- 
cept at its beginning. During the last 
ten years the act essential to: impreg- 
nation has been transferred from the 
moral and spiritual field of contempla- 
tion and is now generally allocated to 
the purely physiological. On the con- 
trary pregnancy, child-birth, infancy 
and childhood have been transferred 
from the physiological to the patholog- 
ical field. Quite naturally, the result 
has been to increase cost. Green- 
house tomatoes cost more to produce 
than field-grown ones. 

My intention is not to deride all 
prenatal work, obstetric specialists, 
well-baby care and pediatrics. They 
all have their legitimate place but they 
are all over-emphasized; there has 





grown up a mild national hysteria on 
reproduction which is involving the 
major portion of the populace wher- 
ever the various specialists can be 
found. Who started it and who 
keeps it alive, whether political pub- 
lic health or voluntary charitable 
agencies, the medical profession or the 
people themselves, will be answered 
according to the point of view of the 
individual answering. But whoever is 
responsible, the system has been over 
promoted. It is costing too much and 
we should return—not to the former 
status but to a common sense basis. 
What is there so profound or abtruse 
about prenatal work or raising normal 
babies that a general practitioner is in- 
capable of giving satisfactory service ? 
What expertness is needed in a normal 
confinement that requires a_ high 
priced specialist to be within call 
while an intern and obstetric nurse 
watch the progress of labor so as to 
call the obstetrician at the proper 
time to be present at the delivery ? 
The general practitioner is suffi- 
ciently well trained to do all a special- 
ist does in a normal confinement, or 
should be if he is not. The field of 
the obstetrician and the pediatrist 
should be in the abnormal or unusual 
case, called in by the general prac- 
titioner when his skill is insufficient. 
Babies and children do cost too much 
under the present system but the sys- 
tem should be changed. Our part in 
the change individually and collective- 
ly, is to educate the people to “render 
unto Caesar the things that are Cae- 
sar’s” and to teach the general practi- 
tioner to “render unto God those that 
are God’s.” Pressure should also be 
brought on medical colleges, if needed, 
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to educate the student sufficiently well 
in obstetrics and pediatrics to give all 
needed care to normal cases and be 
able to recognize those conditions 
which need knowledge and ability be- 
yond his own. The public will be 
benefited. The general practitioner 
will be elevated to his proper dignity 
in the profession. The specialist will 
lose none of the work which proper- 
ly should be his. 

I have chosen to speak particularly 
of those specialties about which com- 
plaint is made most loudly by the lay- 
man. Critical examination of others 
would develop some justifiable cause 
and lead to corrective suggestion. In- 
ternal medicine while not yet subdi- 
vided to the same extent as surgery, 
is tending that way, much, I believe, 
to the detriment of both public and 
profession. And it has its weak spots. 


DiAGNosis Costs 

I will conclude this critical, and I 
hope, constructive analysis by dis- 
cussing the third feature calling down 
upon our heads the greatest amount 
of complaint, the unwarranted cost of 
diagnosis, a subject which involves us 
all. Diagnosis! The interesting case! 
It is the most attractive game in medi- 
cal practice. It is to medicine as the 
mystery story is to literature. We all 
play it. We all are entranced with 
it. The autopsy or the operation prov- 
ing our acumen is like the reading of 
the last pages of the story to test our 
accuracy of deduction. Without that 
last proof we are unsatisfied. 

Tests in chemistry, bio-chemistry, 
physics and physiology have multi- 
plied until we are bewildered by the 
signs, reactions, interpretations and 
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indications. And many of these cost 
money. Someone must pay. If the 
patient can he must, though the cost 
of scientific laboratory diagnosis may 
overshadow the other expenses con- 
nected with his illness. If all these are 
needed to make a diagnosis or direct 
his treatment he should pay for them. 
But many such expensive procedures 
are carried out which are not es- 
sential to correct diagnosis. They are 
the luxuries of medical practice. The 
rich want them and should have 
them. The man of restricted means 
may want them but he should not 
have them. They are sometimes or- 
dered for the doctor’s own satisfac- 
tion or to teach interns. Such a use 
is proper in the case of the rich or 
the free patient but is unwarrantable 
in the case of the ordinary pay pa- 
tient. When a doctor orders examina- 
tions for which the patient must pay 
he is at the time the guardian of the 
patient, the trustee of his funds. Such 
meticulous care and sound judgment 
should be exercised as would be ex- 
pected of a similar legal relationship. 
It is the doctor’s duty even to remon- 
strate when the patient in his ignor- 
ance suggests or requests needless ex- 
pensive examinations. There is no re- 
lationship requiring such a high grade 
of honor to exist as that between the 
patient who places his life and his 
pocketbook without redress in the 
keeping of a doctor and the doctor 
who accepts that trust. It is to the 
everlasting honor of the medical pro- 
fession that that trust infre- 
quently abused. It is more frequent- 
ly abused in thoughtless enthusiasm 
than in willful violation, but the re- 
sults are the same to the patient. 
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There is some justified complaint 
of routinely passing the patient 
around from one specialist to another 
because certain anatomic fields may 
be involved. Needless to say the same 
conscientious consideration should be 
exercised as in the ordering of labora- 
tory examinations. 

The matters which have 
brought to your attention are not 
amenable to change by organized 
medicine. ‘The change in attitude by 
profession and public must come from 
the thoughtful sympathetic consider- 
ation, the conviction and the dictum 
of the scientific leaders of the pro- 
fession, the members of the special 
societies. Through these influential 
men the public can be educated. 
Public opinion is the driving force 
which determines policies in this coun- 
try. The medical profession is no less 
subject to it than is business or poli- 
tics. With the help of the sensational, 
the propagandist and the welfare press 
a tide of public opinion inimical to the 
profession is rising which has already 
become a distinct menace. That the 
logical result of such opinion as is now 
being formed, will in the end be in- 
calculably harmful to the people as 
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a whole will make no difference for 
the mass of the people do not think 
logically. The medical men _ them- 
selves must do the thinking and the 
educating of the public. The first 
step in this education is to correct 
within the profession all justifiable 
complaints against the practice of med- 
icine that are possible of correction. 
And all are possible of correction if 
the scientific leaders realizing the 
danger have the will to correct. Then 
we can come to the people with clean 
hands. Then with sincerity and con- 
viction we can educate the public. Or- 
ganized medicine has the machinery 
and the power of defense against ad- 
verse opinion but it cannot form pub- 
lic opinion and cannot ultimately pre- 
vail against a rising tide. Resolutions 
and articles in medical journals do not 
reach the layman and would be dis- 
credited if they did. It is only by 
public and private pronouncement by 
the scientific leaders, upheld by the 
influential men of the profession that 
the change can come. It is to you men 
of the special scientific societies that 
the profession must look for leader- 
ship. 
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POISONING A 
PARTIAL EXPLANATION 
FOR THE INCREASING 
INCIDENCE OF ACUTE 
YELLOW ATROPHY 

Acute yellow atrophy of the liver is 
by no means the rare condition now 
that it was when it occurred almost 
solely as a disease of pregnancy and 
of the puerperium. Since then it has 
been shown that the toxic necrosis pro- 
duced by chloroform, particularly in 
the condition known as delayed chloro- 
form poisoning, is indistinguishable in 
its pathological features from acute 
yellow atrophy. That syphilis alone 
may produce marked changes in the 
liver parenchyma came to be generally 
accepted and in combination with ar- 
senical therapy, syphilis was found to 
give the full clinical picture of acute 
yellow atrophy. In susceptible indi- 
viduals arsenical drugs alone and in 
usual therapeutic doses were proved 
to be sufficient. In the munitions fac- 
tories during the war and in industrial 
uses since, such substances as trinitro- 
toluene, trichlorethane and _ carbon 
tetrachloride have been found capable 
of producing extensive hepatocellular 
necrosis of this same general type. The 
parenchymatous lesion of phosphorus 
poisoning is distinctive in its early 
stage by reason of the diffuse fatty 
degenerative infiltration which it pro- 
duces, but in the reparative stage it 
may be confused with the hepatitis 
produced by the other agents men- 
tioned. Some have claimed that alco- 


CINCHOPHEN 


231 


hol found in combination with other 
substances in home-distilled and syn- 
thetic beverages, is the cause of the in- 
crease in acute parenchymatous degen- 
erative hepatitis of this type. More- 
over, most of these livers now are not 
seen in the acute stage by the patholo- 
gist, but only when reparative changes 
are well established, with extensive bile 
duct proliferation as an attempt at liver 
These are examples of 
subacute 
chronic 


regeneration. 
what may well be termed 
‘acute yellow atrophy’ and 
‘acute yellow atrophy’—a true toxic 
cirrhosis in a reparative phase. There 
is full proof that the cinchophen 
(phenylquinolincarboxylic acid) group 
of drugs has had a share, how impor- 
tant can only be surmised, in increas- 
ing the incidence of acute yellow atro- 
phy of the liver. Although ‘atophan’ 
was introduced in 1908, it was not 
until 1925 that the first report of a 
fatality from the use of this group of 
drugs appeared, but the occurrence of 
jaundice had been previously noted in 
numerous instances. Since 1926 the 
cases have multiplied rapidly. Within 
the last few months several excellent 
papers* have appeared giving evidence 


*Parsons, L., and Harpinc, W. G., Cin- 
chophen (atophan) poisoning, report of four 
cases, Am. Jr. Med. Sc., 1931, clxxxi, I15- 
125; SHERWoop, K. K., and SHERwoop, H. 
H., Acute toxic hepatitis (acute yellow 
atrophy) due to cinchophen, Arch. Int. Med., 
1931, xlviii, 82-88; Beaver, D. C., and Ros- 
ertson, H. E., The specific character of 
toxic cirrhosis as observed in cinchophen 
poisoning, Am. Jr. Path., 1931, vii, 237-257. 
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of the widespread interest in this con- 
dition. Beaver and Robertson have 
reported five fatal cases from the 
Mayo Clinic and have described in 
detail the various stages of the liver 
injury and its attempted repair. Sher- 
wood and Sherwood collected forty- 
eight cases from the literature and 
added one. From these cases they 
have built up a composite clinical pic- 
ture which is exactly like that of acute 
yellow atrophy as formerly known. 
In some instances symptoms have 
arisen as late as ten days after the 
cessation of administration of the 
drug. At first there is nausea and 
gastric irritability followed shortly by 
the onset of jaundice, biliuria and 
pruritis. The jaundice deepens and at 
this stage progressive decrease in the 
size of the liver can be demonstrated. 
By the third and fourth week, if the 
patient is not to recover, the jaundice 
and toxemia have increased and spleno- 
megalia, ascites and edema of the ex- 
tremities may .develop. Finally the 
patient becomes delirious, and then 
comatose and dies. It appears that 
re-administration of the drug, even in 
small quantities, will usually produce 
a prompt return of jaundice. This in- 
dicates, then, that use of the cincho- 
phen group is contraindicated in pa- 
tients who give either by history or 
by clinical findings evidence of previ- 
ous or present liver disease. Unfortu- 
nately, physicians are not always aware 
that various antirheumatic prepara- 
tions, distributed under sundry trade 
names, belong to this group. Oxyl 
iodide, farastan, atophan, diiodatophan 
and biloptin are all cinchophen drugs 
and by all of these toxic parenchymat- 
ous hepatitis has been produced. A 
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predisposition or idiosyncrasy, depend- 
ent upon as yet unknown factors, 
seems to be significant in determining 
that an acute yellow atrophy will re- 
sult. 


SUICIDES IN THE UNITED 
STATES IN 1930 

According to the compilation by 
Frederick L. Hoffman which ap- 
peared in The Spectator of May 14, 
1931, there were 6,440 deaths by sui- 
cide in 99 American cities in 1930. 
This yields a death rate from this 
cause of 20.0 per 100,000, the highest 
figure since 1915. On the basis of 
these statistics it is believed that the 
annual loss of life by suicide in the 
Continental United States must reach 
18,000 to 20,000. The nation-wide in- 
dustrial and business depression has 
undoubtedly played a large part in the 
increase in the total number of suicides 
for the past year. From the medical 
standpoint the changing trend in the 
means chosen for self-inflicted death is 
of considerable interest. There are 
fashions and modes in suicide as in all 
other human activities. We have 
passed through a period in which much 
newspaper publicity was given to poi- 
soning by bichloride of mercury and 
to various means for combatting that 
condition. As a result, there was an 
increase in the homicides in which 
mercurial compounds were the active 
agent. The suicide record for 1930 
shows that jumping from high build- 
ings and other high places is becoming 
an increasingly frequent method of 
self-destruction. In many cases it has 
been found impossible to determine 
whether death by this means was an 
accident or a suicide. There were at 
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least two suicides recorded during the 
year of persons who jumped from air- 
planes while in flight. Extreme cau- 
tion should be used in guarding high 
places in various ways, such as by 
protective devices, and in making it 
impossible to open the cockpit doors 
of airplanes except at the will of the 
operator or an attendant. The annu- 
ally appearing statistical study of the 
suicide problem which Hoffman has 
prepared for so many years has done 
much to keep this question before the 
public eye. He properly insists that 
there is much that is remaining undone 
which would go far toward preventing 
this wastage of human life. 


MORTALITY RATE FOR THE 
FIRST SIX MONTHS OF 
1931 
From various sources come reports 
that the first six months of the present 
year have been unusually healthy. Out 
of the tripartite combination of gen- 
eral business depression, closing hos- 
pitals and idle doctors, and general 
good health, has arisen the opportun- 
ity for the columnist and jokester to 
aim his thrusts at the medical man for 
it appears that it brings good health 
when people generally cannot afford 
medical attention. Others find the ex- 
planation in less extravagant living, 
plainer food and more hours of sleep. 
However, figures recently released by 
Dr. Henry F. Vaughan, Commissioner 
of Health, giving the mortality record 
for the City of Detroit for the first 


233 


six months of 1931 show very clear- 
ly that the reduction in mortality has 
involved such widely diverse diseases 
that economic factors alone cannot 
provide an adequate explanation. As 
compared with the first six months of 
1930, deaths from tuberculosis de- 
creased 20 per cent and the pneumonia 
death rate fell from 116.5 per 100,000 
to 92.2 per 100,000. The death rate 
from diphtheria declined to less than 
one-half its former level and deaths 


from meningococcus meningitis de- 
creased 77 per cent. Only deaths 
from cancer showed a slight in- 


crease, rising to 72.3 per 100,000 from 
70.3 per 100,000. The rate for heart 
disease remained the same at 147 per 
100,000. All important causes of 
death except the two last mentioned 
showed significant decreases. If this 
condition continues Detroit will have 
the lowest death rate in 1931 that that 
city has ever had. It is evident that 
the lowered mortality occurred 
throughout a wide range of infectious, 
and therefore preventible, diseases. In 
part, at least, hospital wards are poor- 
ly filled because there are fewer peo- 
ple ill, and the most important reason 
why there are fewer people ill in 1931 
is that medicine is intrinsically altru- 
istic. For the period reported upon, 
the death rate for typhoid fever for 
Detroit was but .37 per 100,000, ap- 
proximately one in 300,000. As com- 
pared with conditions of fifty and 
sixty years ago the saving for health 
and life from this one disease will ex- 
plain not a few empty hospital beds. 
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Traumatic Miliary Tuberculosis. By Jean 
Firkxet. (Rev. belge des Sci. méd., 1931, 
iii, 532-547.) 

Two illustrative cases furnish the basis 
for a discussion of the pathogenesis and med- 
icolegal significance of miliary tuberculosis 
following trauma. In one instance a young 
man died 21 days after receiving a severe 
blow upon the head. At autopsy an active 
tuberculous meningitis with scattered miliary 
tubercles in lungs, spleen and kidneys was 
found. An old caseating focus was found at 
the hilus of the right lung. In the other 
case there was chemical trauma to the re- 
spiratory tract by the inhalation of ammonia. 
Death occurred 12 days later. Young mil- 
iary tubercles and early exudative foci were 
found in the lungs, spleen, kidneys and 
meninges. There was an old hilus lesion. 
It was decided that these two cases could 
properly be considered examples of traumatic 
miliary tuberculosis. It is suggested that the 
following points must be established before 
admitting a causal relation between trauma 
and the development of a miliary tubercu- 
losis : 

1. The reality of the accident; 

2. That the clinical symptoms and par- 
ticularly the fever did not appear 
until some days after the trauma; 

3. That there were no clinical evidences 
of the development of a tuberculosis 
before the traumatism ; 

4. That the diagnosis of miliary tubercu- 
losis was confirmed at autopsy, and 
the distribution of the lesions found 
to conform with the clinical signs, 
and 

5. That an older latent or recently acti- 
vated lesion of tuberculosis was also 
established by autopsy. 


Roentgenological Contrast Demonstration of 
Spleen and Liver (Zur Kontrastuntersuch- 
ung von Milz und Leber.) By H. 


BAUMANN and C. Scuimunc. (Klin. 

Wehnschr., 1931, x, 1249-1252.) 

The principle of contrast demonstration 
proposed by Radt and investigated also by 
Oka is the basis of the present study. In 
this method the contrast substance introduced 
in colloidal state into the organism paren- 
terally, is taken up by the reticulo-endothelial 
cells in finely granular form. In further 
study of this method the authors made use 
of a preparation containing 25 per cent 
thorium dioxide (ThO,) which was miscible 
with all body fluids without precipitation. 
It was found that 1 c.c. of this 25 per cent 
thorium dioxide preparation was sufficient 
to produce a positive shadow of liver and 
spleen in a 2 kgm. rabbit. The shadow 
reached its maximum depth in two hours. 
Through further injections and in larger 
amounts (3 c.c. twice a day until 12 c.c. had 
been given) a much deeper shadow resulted. 
Histological study of a few animals showed 
very fine glistening particles in the reticulo- 
endothelial cells. After twenty-four hours 
the Kupffer’s cells of the liver were found 
greatly swollen and in a rabbit which had 
received 12 c.c. of the thorium preparation 
they were as large as liver cells fourteen 
days after the last injection. There was 
no necrosis of liver cells found. This method 
was made use of successfully in studying the 
effect of drugs upon the size of the spleen 
and liver in rabbits and dogs. 


Studies in Asphyxia. I. Neuropathology Re- 
sulting from Comparatively Rapid Carbon 
Monoxide Asphyxia. By Joun Cuor- 
NYAK and R. R. Sayers. (Public Health 
Reports, 1931, xlvi, 1523-1530.) 

It has been repeatedly observed that many 
cases of carbon monoxide poisoning have a 
fatal termination even though respiration has 
been induced and the carbon monoxide re- 
moved from the blood. The series of inves- 
tigations, of which this is the first report, 
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have in view obtaining fundamental informa- 
tion as to the response of the animal organ- 
ism to such an asphyxial environment, look- 
ing toward devising a therapeutic procedure 
for apparently moribund cases of carbon 
monoxide poisoning. This first study deals 
with the neuropathology found in four dogs 
after continuous exposures of 20 to 30 min- 
utes to 0.6 per cent carbon monoxide by 
volume in air. These conditions produce 75 
to 85 per cent carbon monoxide hemoglobin 
and result in death at the end of the period 
of exposure. The changes found in these 
animals were fairly constant and were lack- 
ing in control material. The brain, as a 
whole, showed a severe perivascular and 
perineuronal edema. This was most marked 
in the corpus striatum, the cortex, and the 
dorsal motor nucleus of the vagus nerve. 
Congestion was marked throughout and 
there were a few petechial hemorrhages in 
the corpus striatum and cortex. A _ few 
lymphocytes and leucocytes were found in 
the perivascular spaces. Many nerve cells 
were swollen, distorted and vacuolated and 
showed marked changes in the Niss! ma- 
terial. Some cells were shrunken and 
stained diffusely while others showed vary- 
ing degrees of chromatolysis. The most seri- 
ous lesion produced by this type of asphyxia 
appeared to be the edema of the dorsal motor 
nucleus of the vagus and the adjacent area 
in the meduila oblongata. 


Insulin’ Resistant Diabetes. By Marcen 
LABBE. (Rev. belge des Sci. méd., 1931, 
iii, 465-491.) 

Those paradoxical cases in which insulin 
fails to give the usual effects and which are 
spoken of as “insulin-resistant” appear to be 
frequent to some observers and rare to 
others. A majority of the published exam- 
ples of insulin resistance represent errors 
in interpretation growing out of poor man- 
agement in connection with insulin therapy. 
True insulin resistance exists but it is rare. 
It appears in an incomplete form in certain 
endocrine diabetics, and in a complete form 
in certain cases of insular diabetes without 
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Its existence may 
ona 


any known explanation. 
be established, (a) if in a 
suitable régime insulin fails to depress the 


diabetic 


level either of glycosuria or ketosis; (b) if 
in a diabetic who is adhering to a suitable 
régime excessive amounts of insulin are re- 
quired to prevent glycosuria and acidosis, 
and to maintain nutritional equilibrium, or 
(c) if the sub-cutaneous or intravenous in- 
jection of insulin in the amount usually em- 
ployed to demonstrate a hypoglycemia fails 
to lower the level of glycemia to the degree 
usually seen in the diabetic. Rigid applica- 
tion of these criteria will make it possible 
to exclude the false examples of insulin re- 
sistance and to recognize the true condition 
in both its incomplete and complete forms. 


Effect on Life Insurance Mortality Rates of 
Rejection of Applicants on the Basis of 
Medical Examination. By Rotto H. Brir- 
TEN. (Public Health Reports, 1931, xlvi, 
46-62. ) 

In connection with a joint investigation 
on occupational mortality by the Actuarial 
Society of America and the Association of 
Life Insurance Medical Directors data were 
secured on ordinary insurance business dur- 
ing the years 1915 to 1926, involving more 
than one-half billion dollars in death claims. 
Analysis of this large mass of information 
suggests that the insurance medical exami- 
nation results in a lower mortality during the 
with 
who held 
The duration of 


earlier insurance years as compared 


persons of the same age have 
policies for a longer time. 
this selective effect appears to last for three 
or four years for all causes, except possibly 
For tuberculosis 
and _ heart that the 
selective effect is of much longer duration. 


The mortality rates in the first years of 


at the highest age levels. 
disease it is possible 


policy life are only about two-thirds of those 
after the effect of selection has disappeared. 
These results would seem to have an im- 
portant and positive bearing upon the ques- 
tion of the value of periodic health exami- 


nations, 
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Physical Diagnosis. By Warren P. E_MEn, 
B.S., M.D.; Associate Professor of Clini- 
cal Medicine, Washington University, 
School of Medicine; Assistant Physician 
to Barnes Hospital; Physician-in-Charge 
Missouri Pacific Hospital; Consulting 
Physician to Jewish Hospital, St. Louis: 
and W. D. Ross, M.D., Late Associate 
Professor of Medicine in the University of 
Arkansas, Little Rock, Arkansas. 903 
pages, 337 illustrations. The C. V. 
Mosby Company, St. Louis, Mo., 1930. 
Price $10.00. 

This book is a very complete revision of 
the work by W. D. Ross on the same sub- 
ject. There has been a rearrangement of 
the subject matter with a division between 
the technic and the findings in the physical 
examination of the normal body (Part I, 
530 pages), and the physical diagnosis of 
disease (Part II, 338 pages). This differ- 
ence may be clearly understood if Part I be 
thought of as General Physical Diagnosis in 
contrast to the Special Physical Diagnosis 
of Part II. Throughout the first division 
there are numerous references to pathologic 
conditions and the technic of eliciting those 
physical signs which are produced only in 
pathologic conditions is also included in this 
section. Of necessity, since this is a text- 
book suitable for use in medical schools, the 
level of approach is that of the second year 
medical student. Nevertheless the more ad- 
vanced student, the intern, and the practi- 
tioner will find this book of very great value. 
The reviewer feels that it should not be 
necessary to include such information as that 
the heart has “an auricle and a ventricle 
upon either side” and that “the left auricle 
and ventricle contain arterial blood, while 
the right auricle and ventricle contain venous 
blood” in a textbook on physical diagnosis. 
The anatomist and physiologist must have 
accomplished something in their teaching. 
The incidence of primary carcinoma of the 
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lung as given (page 62) is less than one- 
half that known to exist at the present time. 
Taken as a whole, however, this is a very 
useful and very well written book. The 
illustrations are extremely well chosen. 
They show precisely how certain procedures 
are to be carried out. Surface relations 
are illustrated by both photographs and 
skeletal charts arranged in pairs in a very 
instructive manner. No opportunity is lost 
to teach clinical pathology on practically 
every page. 


Selected Readings in the History of Physi- 
ology. By JoHN FarQUHAR FULTON, 
M.D., formerly Fellow of Magdalen Col- 
lege, Oxford; Sterling Professor of Physi- 
ology, Yale University. xx + 317 pages, 
60 illustrations. Charles C. Thomas, 
Springfield, Ill., and Baltimore, Md., 1930. 
Price, $5.00. 

This interesting work is a source book 
for the history of Physiology. Eighty-five 
selections have been chosen from original 
sources and are presented in the original 
English, if the text first appeared in that 
language. Otherwise contemporary English 
translations are used where such exist. Each 
is preceded by a brief explanatory note, in 
part biographical and in part indicating the 
significance of the work quoted in connection 
with contemporary knowledge. The selec- 
tions chosen are grouped in eight main divi- 
sions or chapters, corresponding to the usual 
divisions of didactic Physiology. Within 
each group the arrangement is chronological. 
The choice of the individual readings might 
well be a subject for discussion among physi- 
ologists and medical historians, less in re- 
spect to the investigators included as to 
whether the paragraphs selected are the most 
important or the most significant among 
their writings. Individual viewpoint will 
influence opinion on this score. To the re- 
viewer the choice seems excellent in subject 
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matter and in literary value. Interest is 
well sustained throughout. The illustrations 
are not the familiar ones from medical his- 
tories, and the liberal use of reproductions 
of title pages will appeal to the book lover. 
This book should be read by every medical 
student as collateral reading in the second 
half of his course in physiology. Many 
practitioners will appreciate it and it should 
be a popular gift book among a large group 
interested in the biological sciences. 
Protozoan Parasitism of the Alimentary 
Tract: Pathology, Diagnosis, and Treat- 
ment. By KennetH M. Lyncu, M.D., 
Professor of Pathology, Medical College 
of the State of South Carolina, Charleston, 
South Carolina. xviii + 258 pages, 37 
illustrations. The MacMillan Company, 
New York City, 1930. Price, $3.75. 
To serve as a connecting link between 
systematic protozoology and clinical medicine 
in respect to the protozoan parasites of the 
alimentary tract is the purpose of this mono- 
graph. The author properly recognizes that 
most practitioners of medicine are concerned 
only with the pathogenic significance, recog- 
nition and treatment of a limited number of 
important parasites. Technical descriptions, 
such as the professional protozoologist would 
require, are largely omitted or rewritten in 
a manner understandable to those doing 
medical laboratory work. Procedures are 
outlined for routine stool examinations. 
Especially to be commended are the strongly 
put warnings against assigning unwarranted 
importance to fairly constant protozoan in- 
habitants of the intestinal tract when scien- 
tific evidence of pathogenic significance is 
lacking. More carefully systematized de- 
scriptions of gross and microscopical pathol- 
ogy would be useful. The claims of Kofoid 
and his associates in respect to finding Enda- 
moeba histolytica in the tissues of joints in 
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arthritis deformans and in the lymph nodes 
in Hodgkin’s disease are properly discredited. 
Treatment is fully outlined in respect to 
those organisms known to be pathogenic. 
This book will correct many false im- 
pressions which are commonly held. 


Discovering Ourselves; A View of the Hu- 
man Mind and How it Works. By Ep- 
WARD A. StrecKER, A.M., M.D., Professor 
of Nervous and Mental Diseases, Jefferson 
Medical College, Philadelphia; and Ken- 
NETH E. Appet, Ph.D., M.D., Assistant 
Professor of Psychiatry, School of Medi- 
cine, University of Pennsylvania. xiii + 
306 pages, 28 illustrations. The Mac- 
Millan Company, New York City, 1931. 
Price, $3.00. 

This is a book for the individual, about 
himself; and it is a book with a mission. 
Although it deals with the fundamentals of 
normal and abnormal psychology, it is never 
abstruse, or unclear, or dull. It can be read 
by every medical man and every intelligent 
layman, too, with pleasure and profit. It 
succeeds in avoiding the specialized terminol- 
ogy of psychology, substituting well under- 
stood and yet scientifically accurate expres- 
sions for the vernacular of the specialist. 
The authors thus state their objective: “If 
the stakes in the game of physical hygiene 
are health and life, then the stakes in the 
game of mental hygiene are even higher; 
efficiency or inefficiency; success or failure; 
happiness or unhappiness; replete, satisfying, 
and worth while lives or empty, unsatisfac- 
tory, and pathetic existences; sanity or in- 
sanity. It is to the realization of the con- 
structive potentialities of the human mind 
that this book is dedicated.” The physician 
who has a sympathetic grasp of its content 
will find that he can prescribe this book with 
profit to certain of his patients. 
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The American College of Physicians be- 
gan to publish an official journal, known as 
“Annals of Clinical Medicine”, July, 1922. 
It is interesting to note that the following 
members contributed to that number : 

Dr. James M. Anders, (Master) 

Dr. Sydney R. Miller, (Fellow) 

Dr. Leonard M. Murray, (Fellow) 

Dr. C. C. Bass, (Fellow) 


Dr. Louis M. Gompertz (Deceased), 
(Associate ) 

Dr. William Carpenter MacCarty, (Fel- 
low) 


Dr. Leo L. Hardt, (Fellow) 





Dr. Vernon C. Rowland (Fellow), Cleve- 
land, was the official representative of the 
American College of Physicians, appointed 
by the President, on the occasion of the 
formal dedication of the Lakeside Hospital 
group at Cleveland, June 7, when Western 
Reserve University brought to completion 
its $15,000,000 Medical Center. From all 
sections of the country delegates of the lead- 
ing scientific, medical, educational, social 
and civic organizations came to. attend the 
ceremonies and pay tribute to this institu- 
tion. The address of dedication was de- 
livered by Dr. Hans Zinsser, Professor of 
Bacteriology of Harvard University Medi- 
cal School. Later, Western Reserve Uni- 
versity conferred upon Dr. Zinsser the hon- 
orary degree of Doctor of Science. This de- 
gree was also conferred upon Dr. David 
Marine (Fellow), Director of Laboratories, 
Montefiore Hospital, and Assistant Profes- 
sor of Pathology at Columbia University 
College of Physicians and Surgeons; Dr. 
Samuel C. Harvey, Professor of Surgery, 
Yale University School of Medicine; Dr. 
Evart A. Graham, Professor of Surgery, 
Washington University School of Medi- 
cine; Dr. Alphonse R. Dochez, Professor of 
Medicine, Columbia University College of 
Physicians and Surgeons; and Dr. Alfred 


Newton Richards, Professor of Pharma- 
cology at the University of Pennsylvania 
School of Medicine. The degree of Doctor 
of Laws was conferred upon Dr. Henry A. 
Christian (Fellow), Hersey Professor of 
the Theory and Practice of Physic at Har- 
vard University Medical School, and on Dr. 
James Ewing, Professor of Pathology, Cor- 
nell University Medical College. 





Dr. William Gerry Morgan (Fellow), 
Washington, D.C., was recently elected a 
member of the Board of Regents of 
Georgetown University. 





Dr. E. J. G. Beardsley (Fellow), Phila- 
delphia, gave the graduation address of the 
Medical Field Service School at Carlisle 
Barracks, Carlisle, Pa.. May 30, 1931, upon 
“Service Ideals, the Medical Profession and 
the Public”. 

On June 17, 1931, Dr. Beardsley addressed 
the members of the Hazleton (Pa.) Medi- 
cal Society upon “Medical Art in Connection 
with Cardiovascular Disorders”. 





Dr. Frank B. Cross (Fellow), Brooklyn, 
on May 19, addressed the Medical Society of 
the County of Kings on “Stimulation of the 
Renal Secretion”. 





“What the Doctor of Internal Medicine 
Expects from the Occupational Therapists” 
was the subject of an address delivered by 
Dr. Walter P. Anderton (Fellow), New 
York, N. Y., May 22, before the Brooklyn 
Society of Internal Medicine. 





Dr. Henry M. Moses (Fellow) Brooklyn, 
N. Y., read a paper on “Carcinoma of the 
Lung”, May 12, at the meeting of the Med- 
ical Society of Bay Ridge. 





Dr. William J. Kerr (Fellow), San Fran- 
cisco, was included among the guest speak- 
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ers at the annual meeting of the Canadian 
Medical Association, June 22-26. Dr. 
Kerr’s subject was “Coronary Occlusion”. 

Dr. Israel M. Rabinowitch (Fellow), 
Montreal, addressed the same meeting on 
“Diabetes”. 

Dr. Anton J. Carlson (Fellow), Chicago, 
and Dr. Fred Moore (Fellow), Des Moines, 
are members of the Committee appointed to 
follow up the findings of the medical serv- 
ice section of the White House Conference 
on Child Health and Protection, as an- 
nounced by Secretary Ray Lyman Wilbur 
on May 20. Dr. Wilbur is Honorary Chair- 
man of this Committee. The findings of 
this Committee will be distributed to those 
organizations that are striving to improve 
the health of children. 

Dr. Thomas B. Futcher (Fellow), Bal- 
timore, and Dr. James H. Means (Fellow), 
Boston, were elected President and Secre- 
tary, respectively, of the Association of 
American Physicians at its annual meeting 
on May 6. 





Dr. Cyrus C. Sturgis (Fellow), Ann Ar- 
bor, was elected Secretary of the American 
Society for Clinical Investigation on May 4. 

The following Fellows of the College ad- 
dressed the American Heart Association on 
June 9, during its seventh annual meeting, 
in Philadelphia: 

Dr. Fred M. Smith, Iowa City 

Dr. Stewart R. Roberts, Atlanta 

Dr. John H. Musser, New Orleans 

Dr. David Riesman, Philadelphia 

Dr. James B. Herrick, Chicago 

Dr. Paul D. White, Boston 

Dr. Emanuel Libman, New York 





Dr. Elliott P. Joslin (Fellow), Boston, 
recently addressed the George Washington 
University Medical School on diabetes. 


Dr. William Engelbach (Fellow), New 
York, on June 20 addressed the Schuyler 
County (Ill.) Medical Society on “Diag- 
nosis and Treatment of Endocrine Disor- 


” 


der’’, 


Dr. Fred M. Smith (Fellow), Iowa City, 
delivered an address on “Arteriosclerotic 
Heart Disease’, April 9, before the Linn 
County (Iowa) Medical Society. 

Dr. Jeannette Dean Throckmorton (Fel- 
low), Des Moines, was recently elected 
Treasurer of the Iowa State Medical 
Women Society. 


Dr. George R. Minot (Fellow), Boston, 
presented a paper on “Adequate Treatment 
of Anemia” before the Plymouth District 
Medical Society on May 21 at Abington. 

Dr. Paul D. White (Fellow), Boston, 
spoke on “Precordial Pain and Tenderness” 
at a meeting of the cardiac course of the 
New England Heart Association on May 13. 

Dr. Frank Vander Bogert (Fellow), 
Schenectady, used as his subject “Feeding 
of Sick Children” in an address, May 12, be- 
fore the Medical Society of the County of 


Dr. Lawrason Brown (Fellow), Saranac 
Lake, and Dr. James B. Herrick (Fellow), 
Chicago, are on the tentative program of the 
Oklahoma City Clinical Society, which will 
hold its annual fall conference November 
2-5. 


The following Fellows of the College ad- 
dressed the Garfield County (Okla.) Med- 
ical Society, April 9, as indicated: 

Dr. Porter P. Vinson—“Diagnosis and 
Treatment of Cardiospasm” ; 

Dr. John H. Musser—“Acute Infections” ; 

Dr. Charles A. Elliott—“Blood Pres- 


sure”’, 





Dr. Donald R. Ferguson (Fellow), 
Philadelphia, Clinical Professor of Medi- 
cine at the Hahnemann Medical College, 
was recently elected President of the Phil- 
adelphia County Homeopathic Medical So- 
ciety. 


Dr. Franklin F. Murdoch (Fellow), 
Lieutenant Commander, U. S. Navy, was 
appointed during June, Professor of Trop- 
ical Medicine at the George Washington 
University Medical School. 
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Dr. James Craig Small (Fellow), Phil- 
adelphia, was elected an honorary member 
of Phi Beta Kappa, Iota Chapter of Penn- 
sylvania, on June 6, 1931, the twentieth an- 
niversary of his graduation from Gettys- 
burg College. 





Dr. M. Murray Peshkin (Fellow), New 
York, delivered a paper on “A Dry Pollen 
Ophthalmic Test in Asthma and Hay Fever 
Patients Negative to Cutaneous Tests”, 
June 9, before the American Association for 
the Study of Allergy at Philadelphia. The 
technic of the dry pollen eye test and the 
various positive reactions in natural colors 
were shown in the Allergy Section of the 
Scientific Exhibit of the American Medical 
Association during the week of June 8. 





Dr. Michael Vinciguerra (Fellow), Eliz- 
abeth, N. J., was recently appointed Assist- 
ant in Neurology at Columbia University 
and Assistant Visiting Physician in Neurol- 
ogy at Columbus Hospital. 





Dr. Mortimer Warren (Fellow), Port- 
land, Maine, was awarded the degree of 
Doctor of Science by Bowdoin College on 


June 18, 1931. 





Dr. Fred" M. Smith (Fellow), Iowa 
City, was elected President of the Iowa 
Heart Association on May 15. 





Dr. Alexander G. Brown, Jr. (Fellow), 
Richmond, Va., participated in the unveil- 
ing of a tablet to the honor of Dr. William 
Brown, his  great-great-great-grandfather 
who was the Surgeon General of the Conti- 
nental Army during the American Revolu- 
tion. The unveiling exercises took place 
June 14 at 212 S. Fairfax Street, Alexan- 
dria, Va., the bronze tablet being placed on 
the old home of Dr. Brown. 





Dr. John A. Macgregor (Fellow), Lon- 
don, Ont., was the recipient of the degree 
of Doctor of Laws, conferred by the Senate 
of the University of Western Ontario at 
the June Convocation. Dr. Macgregor is 


Professor Emeritus of Medicine of the Uni- 
versity of Western Ontario Faculty of 
Medicine. 


Dr. Ross V. Patterson (Fellow), Phil- 
adelphia, Dean of Jefferson Medical Col- 
lege and President of the Medical Society 
of the State of Pennsylvania, received the 
degree of Doctor of Science from La Salle 
College on May 24. 





Dr. Horton R. Casparis (Fellow), Nash- 
ville, delivered an address on “Tuberculosis 
in Children” on May 28 at the first of four 
joint meetings to be held by the Medical 
Societies of Roane, Monroe, Loudon and 
McMinn Counties (Tenn.). 





At the recent annual meeting of the West 
Virginia State Medical Association, Dr. Al- 
bert H. Hoge (Fellow), Bluefield, was 
elected President. Dr. Hoge will assume 
office on January 1, 1932. 





Dr. Walter Simpson (Fellow), Dayton, 
and Dr. Cyrus C. Sturgis (Fellow), Ann 
Arbor, addressed the Pacific Northwest 
Medical Association, June 25-27, at Seat- 
tle on “Tularemia” and “Treatment of Per- 
nicious Anemia”, respectively. 





At the annual meeting of the Ameri- 
can Climatological and Clinical Associa- 
tion, on May 8, Dr. Louis Hamman (Fel- 
low), Baltimore, was elected President. 





During the recent meeting in Philadelphia 
of the Association for the Study of 
Allergy, Dr. Albert H. W. Caulfeild (Fel- 
low), Toronto, was elected President-Elect, 
and Dr. Warren T. Vaughan (Fellow), 
Richmond, was elected Secretary-Treas- 
urer. 





Dr. Lyell C. Kinney (Fellow), San 
Diego, participated in a symposium on 
medical economic problems, which was 
presented before the San Diego County 
Medical Society on June 9. 





Dr. Oscar M. Gilbert (Fellow), Boulder, 
Colo., addressed the Boulder County Medi- 
cal Society, June 11, on “Coronary 
Sclerosis in Diabetes”. 





Dr. Lester R. Dragstedt (Fellow), Chi- 
cago, gave an illustrated lecture on “Acute 
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Intestinal Obstruction” before the Twelfth 
District Medical Society, May 26, at Fort 
Wayne, Indiana. 





Dr. Frederick G. Banting (Fellow), To- 
ronto, Ont., spoke before the students and 
faculty of the University of Michigan Med- 
ical School, May 8, on “The History of In- 
sulin”. 





At the clinic of the Kansas City South- 
west Clinical Society, June 9, Dr. Peter T. 
Bohan (Fellow), Kansas City, spoke on 
“Intercostal Neuralgia Simulating Visceral 
Disease”. 





Dr. Henry Kennon Dunham (Fellow), 
Cincinnati, was re-elected President of the 
Ohio Public Health Association on June 4. 





Dr. John H. Peck (Fellow), Des Moines, 
was elected one of the Vice Presidents of 
the National Tuberculosis Association at 
its meeting in Syracuse on May II-14. 





Dr. James B. Herrick (Fellow), Chicago, 
member of the Class of 1888, Rush Medical 
College, acted as Toastmaster at the annual 
dinner of the faculty and alumni during the 
Rush Homecoming Week. 





Lieutenant Colonel W. Lee Hart (Fel- 
low), has been transferred from the Army 
War College to Omaha, seventh corps area. 





Captain John D. Brumbaugh (Associate), 
has retired from the Medical Corps of the 
U. S. Army due to incapacitation from ac- 
tive service. 





Lientenant Colonel William L. Sheep 
(Fellow), has been assigned to Balboa 
Heights, Canal Zone, as has also Lieutenant 
Colonel Ernest R. Gentry (Fellow). 





The following Fellows of the College held 
a Clinic for the physicians of South Caro- 
lina at the South Carolina State Sanatorium, 
Columbia, July 29-30: 

Dr. R. P. McCain, Sanatorium, N. C. 

Dr. Paul Ringer, Asheville, N. C. 

Dr. J. B. Sidbury, Wilmington, N. C. 
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Dr. Thomas Addis (Fellow), Stanford, 
University Medical School, San Francisco, 
has been selected to deliver the William 
Sydney Thayer lecture at Johns Hopkins 
University School of Medicine this year. 





At the Texas State Medical Society's 
meeting in May, the following Fellows were 
among the out-of-state speakers: 


Dr. Clifford A. Barborka, Rochester, 
Minn. 
Dr. William CC. MacCarty, Rochester, 
Minn. 


Dr. Tom B. Throckmorton, Des Moines, 
Iowa. 





Dr. Ralph Pemberton (Fellow), Phila- 
delphia, is a charter member of the newly 
organized American Society of Physical 
Medicine. The aims of this organization 
are to improve the practice of physical 
medicine, promote research, encourage clin- 
ical investigation and advance the teaching 
of physical medicine. The Officers are: 

Dr. John S. Coulter, Chicago, President; 

Dr. K. G. Hansson, New York, Vice 
President ; 

Dr. Willis S. Peck, Ann Arbor, Secre- 
tary and Treasurer. 





Dr. George Herrmann (Fellow), former- 
ly Associate Professor of Medicine at Tu- 
lane University of Louisiana School of 
Medicine, will go to the University of Texas 
as Professor of Clinical Medicine at the 
opening of the fall term. His new ad- 
dress is: The John Sealy Hospital, 816 
Avenue B, Galveston, Texas. 





Dr. John E. Walker (Fellow), Opelika, 
Ala., is the author of an article on “The 
Germicidal and Therapeutic Applications of 
Soaps”, which appeared in the Journal of 
the American Medical Association, July 4, 
1931. 

Dr. Walker addressed the Chattahoochee 
Valley Medical and Surgical Association at 
Albany, Ga., July 15, on “The Clinical 
Recognition of the Cardiac Arythmias”. 





Dr. A. G. Schnack (Fellow), Honolulu, 
Hawaii, and Dr. K. S. Davis (Fellow), Los 
Angeles, Calif., are authors of “Chronic 
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Appendicitis” and “Atypical Bone Tumors: 
with Presentation of Two Cases’’, respective- 
ly, appearing in the July issue of Radiology. 





Dr. William Egbert Robertson (Fel- 
low), Philadelphia, was one of the speak- 
ers at the dedication of the Quakertown 
Community Hospital, Quakertown, Pa., on 


June 21. The hospital was erected at a 
cost of $200,000, raised by public sub- 
scription. 





Dr. Elmer Funk (Fellow), Philadelphia, 
was Toastmaster at the Alumni Dinner of 
Jefferson Medical College, July 3, when a 
large number of the Alumni celebrated the 
160th annual Ex-Interns’ Day and Alumni 
Day. Dr. Ross V. Patterson (Fellow), 
was one of the speakers, and, as Dean of 
Jefferson Medical College, accepted an oil 
portrait of Dr. John M. Fisher, Associate 
Professor of Gynecology, the oldest ex-in- 
tern of Jefferson Hospital. 





Among Fellows of the College who have 
recently been appointed to the Abington 
(Pa.) Memorial Hospital are the following: 

Dr. Henry L. Bockus, Professor of Gas- 
tro-enterology of the University of 
Pennsylvania Graduate School of 
Medicine ; 

Dr. John Eiman, Assistant Professor of 
Pathology, University of Pennsylvania 
Graduate School of Medicine; 

Dr. George Morris Piersol, Professor of 
Medicine, University of Pennsylvania 
Graduate School of Medicine; 

Dr. G. Harlan Wells, Professor of Medi- 
cine, Hahnemann Medical College; 
Dr. William D. Stroud, Associate Pro- 
fessor, Diseases of the Heart, Uni- 
versity of Pennsylvania Graduate 

School of Medicine; 

Dr. Harry B. Wilmer, Associate Profes- 
sor of Medicine, University of Penn- 
sylvania Graduate School of Medi- 
cine. 





Dr. Arthur W. White (Fellow), Okla- 
homa City, Okla., is author of an article 
entitled “Clinical Aspects of Gastric and 
Duodenal Ulcer” in the July issue of the 
Journal of the Oklahoma State Medical 
Association. 
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(Fellow), 
and William Bernard Kinlaw (Fellow), 
both of Rocky Mount, N. C., were the re- 
cipients of the Moore County (N. C.) Med- 
ical Society’s medal for having presented 
the best paper at the 1930 meeting of the 
North Carolina State Medical Society, the 


Doctors Claiborne T. Smith 


medal being presented during the last 
annual meeting of the State Society at 
Durham. 


Dr. Charles G. Jennings (Fellow), De- 
troit, was elected Honorary President of the 
Medical Alumni Association of the De- 
troit College of Medicine and Surgery on 
June 18, the occasion of its 61st Reunion. 
Dr. Jennings is the oldest graduate of the 
College, having been graduated in 1879. 


Dr. Ernest H. Falconer (Fellow) and 
Dr. Hans Lisser (Fellow), both of San 
Francisco, were recently advanced from 
Associate Clinical Professors of Medicine 
to Clinical Professors of Medicine in the 
University of California Medical School. 





Dr. Thomas B. Futcher (Fellow) and 
Dr. Louis Hamman (Fellow), both of Bal- 
timore, were among the invited speakers be- 
fore the Mahoning County Medical Society 
at Youngstown on June 18, the occasion of 
its 5th annual postgraduate day. Dr. 
Futcher delivered two addresses, one on 
“The Problem of Arthritis in General 
Practice” and the other, “Manifestations of 
Hyperfunction and Hypofunction of the 
Endocrine Glands”. Dr. Hamman also de- 
livered two addresses, one on “Diagnosis of 
Obscure Fevers”, and the other, “Diagnosis 
of Coronary Occlusion”. 





Dr. Willard C. Rappleye (Fellow), Dr. 
Walter W. Palmer (Fellow), and Dr. 
Arthur F. Chace (Fellow), all of New York 
City, have been appointed by President 
Nicholas Murray Butler, of Columbia Uni- 
versity, members of the Administrative 
Board of Postgraduate Studies in Medicine, 
to have general control of all postgraduate 
instruction in medicine under the auspices 
of the University. The New York Post- 
graduate Medical School and Hospital be- 
came on July 1, the Postgraduate School of 
Medicine of Columbia University. 
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Dr. Waller S. Leathers (Fellow), Nash- 
ville, addressed the Christian County Medi- 
cal Society at Hopkinsville, Ky., June 16, 
on “Significant Achievements in the Field 
of Preventive Medicine”. 

Dr. Leathers is Dean and Professor of 
Preventive Medicine and Public Health at 
Vanderbilt University School of Medicine. 
He was recently re-elected President of the 
National Beard of Medical Examiners. 





Dr. Charles E. Homan, Jr. (Fellow), 
Chattanooga, addressed the Chattanooga 
and Hamilton County Medical Society, June 
4, on “Spastic Colon”. 

Dr. Karl H. Doege (Associate), Marsh- 
field, Wis., addressed the Wood County 
(Wis.) Medical Society, June 25, on 
“Some Aspects of Acute Rheumatic Fever”. 





Dr. Hyman I. Goldstein (Associate), 
Camden, N. J., read a paper before the 
American Therapeutic Society, held at 
Atlantic City during June, on “Streptococ- 
cic Faucitis with Erythema Nodosum and 
Erythema Multiforme Exudativum: Diag- 
nosis and Treatment”. 





Dr. H. Sheridan Baketel (Fellow), Jer- 
sey City, spoke on “Present Trends in the 
Practice of Medicine’ at a meeting of the 
Fifth Councilor District of the Medical So- 
ciety of New Jersey, at Atlantic City, April 
10th. On June 24th he spoke to the physi- 
cians of the Lehigh Valley at Bethlehem, 
Pa., on the “Economics of Medical Prac- 
tice,” 
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Dr. Jacob M. Cahan (Fellow), Philadel- 
phia, addressed the local Medical Inspectors 
of Public Schools on the subject of Heart 
Disease in Children, presenting cases with 
various lesions, on June 3oth, 1931. 





The American Congress of Physical 
Therapy 

The tenth anniversary session of the 
American Congress of Physical Therapy 
will be held October 5, 6, 7, and 8, 1931, at 
the Hotel Fontenelle, Omaha, Nebraska. A 
preliminary program and other information 
can be obtained from the American Congress 
of Physical Therapy, 30 North Michigan 
Avenue, Chicago, IIl. 

Acknowledgment is made of the follow- 
ing gifts of reprints by members of the 
College to the College Library: 

Dr. Clarence H. Boswell (Fellow), Rock- 
ford, Ill—1 reprint. 

Dr. Arthur C. Clasen (Fellow), Kansas 
City, Mo.—4 reprints. 

Dr. M. J. Fein (Associate), Brooklyn, N. 
Y.—1I reprint. 

Dr. Hyman I. Goldstein 
Camden, N. J.—1 reprint. 

Dr. John F. W. Meagher 
Brooklyn, N. Y.—16 reprints. 


( Associate), 


(Fellow), 


Dr. Roy D. Metz (Fellow), Detroit, 
Mich.—1 reprint. 
Dr. Karl Rothschild (Associate), New 


Brunswick, N. J.—2 reprints. 

Dr. Carl V. Vischer (Fellow), Philadel- 
phia, Pa.—1 reprint. 

Dr. George L. Waldbott 
troit, Mich.—2 reprints. 


(Fellow), De- 
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OBITUARIES 
DOCTOR REYNOLD WEBB His memberships in scientific socie- 
WILCOX ties included the Harvard Medical 
Dr. Reynold Webb Wilcox (Fel- Society, Medical Association of Great- 
low), first President and charter © New York, American Academy of 


member of the American College of 
Physicians, died at his home in Prince- 
ton, N. J., June 6, 1931; aged, 75 
years. 

Dr. Wilcox was born in Madison, 
Conn. He attended the Lee’s Acad- 
emy for his elementary education, and 
graduated from Yale University with 
the degree of Bachelor of Arts in 
1878. He received his medical training 
at Harvard University Medical School, 
graduating in 1881. He held the hon- 
orary degrees of Master of Arts from 
Hobart College in 1881; Doctor of 
Laws from Maryville College in 1892; 
and Doctor of Civil Law from Witten- 
berg College in 1915. He did post- 
graduate work at the New York Post- 
graduate Medical School and Hospital, 
in which institution he later became 
Professor of Medicine. He was for- 
merly on the Staffs of St. Mary’s Hos- 
pital (New York), Ossining Hospital 
(New York), Eastern Long Island 
Hospital (Greenport, N. Y.), Nassau 
Hospital (Mineola) and the New Jer- 
sey State Hospital (Greystone Park). 
He was the author of more than three 
hundred and fifty articles published in 
various American journals. He was 
also author of “Materia Medica and 
Therapeutics”, of which ten editions 
were published; also “Treatment of 
Disease”, five editions; and several 
other books. 

He was a member of the Revision 
Committee of the U. S. Pharmacopoeia 


in 1900-1910. 


Medicine, American Association of 
Military Surgeons, Society of Medical 
Jurisprudence, American Association 
on Medical Jurisprudence, American 
Association for Advancement of Sci- 
ence, American Therapeutic Society, 
Connecticut State Medical Associa- 
tion, American Medical Association, 
American Congress on Internal Medi- 
cine, and others. 

Dr. Wilcox, with a small group of 
Internists, conceived the idea of the 
organization of the American College 
of Physicians, for which they secured 
a charter on May I1, 1915, under the 
laws of the State of Delaware. He be- 
came the first President, continuing in 
office until 1922. In recent years, he 
had been more or less incapacitated in 
health, but maintained an active and 
personal interest in the activities and 
work of the College. 





DOCTOR ARTHUR CLIFFORD 
SELMON 

Dr. Arthur Clifford Selmon (Fel- 
low), Battle Creek, Mich., died sud- 
denly, May 16, of chronic myocarditis ; 
aged, 53 years. 

Dr. Selmon was born near Colum- 
bus Junction, lowa, in 1877. He at- 
tended the Iowa State Normal School, 
then entered the Keokuk Medical Col- 
lege from which he later transferred 
to the American Medical Missionary 
College, receiving the degree of Doctor 
of Medicine in 1902. In 1903, he began 
missionary work in China, Honan 
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Province, where he remained for ten 


vears. For eleven additional years he 


was engaged in missionary work in 


Shanghai as Internist to the Shanghai 


Sanitarium. During this time, he, 


with the help of Chinese scholars, 
edited a book on “Tlealth and 
Longevity’, written in Chinese. This 
hook is a contribution to the cause 


of disease prevention in that country 
where, lacking health departments, the 
individual was the only approach_ to 
\bout fifty 


copies of this book in Chinese have 


the problem. thousand 


heen distributed. It has been trans 
lated into fifteen other languages and 
a translation into Arabic is contem 
plated. 

He pursued postgraduate study in 
Hematology at Tulane University of 
Louisiana School of Medicine, and in 
Blood Chemistry, Physical Diagnosis 
and Medicine at the New 


York Postgraduate Medical School. In 


Internal 


1925, he became Staff Physician of the 


Kellogg Company, Battle Creek, which 
he held until the recent cre 


the W. 


During the five years 


position 
founda 
that Dr. 


ation of kK. Kellogg 
tion, 
Selmon was in charge of the Kellogg 
Company Hospital, the average for 
lost time because of sickness or injury 
m the part of Kellogg employees was 
reduced to such a degree as to estab 
record for industries of the 
nited States. Many 
ere added to the hospital under Dr. 


lish a 
departments 


elmon’s direction, until it is now on 
f the model industrial hospitals of 
he world. 

Medical Director of 
‘oundation, Dr. 


\s Associate 
e W. K. 


elmon was enthusiastically and en 


Kellogg 1 


vetically organizing the plans of 


trying out the purposes of the 


Koundation, including the studying of 
the childhood 


blighting influences in life later on; as 


causes which are 


perhaps in his own case, an early ty 


phoid fever may have been a_ factor 
in his untimely death. 

Furnished by Stuart Pritchard, 
VIED. FLALCLP., Battle Creek, Mich. ) 
POCTOR HORACK HOWARD 
MENKS 
Dr. Horace Hloward Jenks (Vel 
low), Philadelphia, died July 6, 1931, 
of bronchopneumonia; aged — fifty 


three years. 


Dr. Jenks was born at shbourne, 


\Mlontgomery County, l’a., June 7, 
IS7S, He attended Haverford Col- 
lege, from which he graduated with 


the degre of Bachelor oft Arts in LQoo, 
whereupon he entered the University 


of Pennsylvania School of Medicine, 
from which he graduated in 1904 with 
\I.D Dy 


Pediatrics, 


the degree of Jenks was 


\ssociate in University of 


Pennsylvania School of Medicine from 


1927 to 1g29, and Assistant Profes- 


sor of Pediatrics in the University of 
School of 


Pennsylvania Graduate 


\ledicine from 1926 to date of his 
death lle was Assistant Visiting 


Physician, 1924 to 1930, and Visiting 
IQ30 to the time of his 


Children’s 


Physician, 
death, to the Hospital ; 
Visiting Physician to St. Christopher's 
Hospital for Children since 1927, and 
Medical 
\ledical Clinics since 

Dr. Jenks 
Philadelphia 


Director of the \ssociated 
LQ20, 

was a Fellow of the 
College of Physicians 
\merican Medical 


Fellow 


\ssocia- 
of the 


and of the 
was elected a 
American College of 

November 11, 
ships included the Philadelphia Pediat- 


tion. Tle 
Physicians on 
(ther 


130. member- 
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ric Society, the Philadelphia County 
Medical Society, the 
State Medical 
American — Pediatric 


Pennsylvania 
Association and the 


Society. Dr. 


Jenks was honored by election to office 


in several of these organizations. He 
had Phil- 


adelphia Pediatric Society, and at the 


served as lresident of the 
time of his death was Chairman of the 
Milk 
Pediatric 
he brought his 


Certified Commission of the 
Philadelphia 


latter position, 


Society. ‘To 
this 
wealth of experience and ability as an 
executive and organizer, which he had 
demonstrated so thoroughly in his con- 
with the Medical 
Clinics, organized and developed to a 
him. 


nection \ssociated 


high degree of efficiency by 
Quiet in dignity and reserved in man 
ner, Dr. Jenks had a host of friends 
not only among his patients but also 
anong his colleagues and associates. 
In his sudden death, the medical pro- 
fession has lost an earnest and con- 
scientious member; the community, a 
citizen of greatest worth; and his 
family, a husband and father whose 
cherished forever. 


Alvin” E. 
Philadelphia, Pa.) 


love will be 


(Furnished — by Siegel, 


M.D., F.A.C.P., 
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HARRY M. HALL 


Dr. Harry M. Hall 
Wheeling, W. Va., died, June 6, 1931; 
aged, 53 vears. 

Dr. [all Wheeling 
and received his elementary training in 
the Wheeling Public Schools. He at 


tended Western Reserve University of 


DOCTOR 


( Fellow ), 


was born = in 


Medicine, from which he received the 


Degree of Doctor of Medicine in 


I8o8. For many years, he was a 
member of the Staff and Instructor of 
Nurses in Principles of Medicine of 
the Ohio Valley General Hospital. At 
the time of his death, he was Director 
of the West Virginia Tuberculosis and 
Ilealth Association and .\ssociate Edi 


West Medical 


was Councilor-at-large 


tor of the Virginia 


Journal. — Tle 
West 


\ssociation, having been l’resident of 


of the Virginia State Medical 


that organization in 1929-1930. Tle 


became a Fellow of the American 


College of Physicians on November 
17, 1928. 
the Ohio County Medical Society, and 


Medical 


He was also a member of 


a Fellow of the American 


Association. 





